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NOTICE TO AUTHORS 


1. Communications.—Papers must be communicated to the Society by a Fellow. They 
should be accompanied by a summary at the beginning of the paper conveying briefly the 
content of the paper, and drawing attention to important new information and to the main 
conclusions. The summary should be intelligible in itself, without reference to the paper, 
to a reader with some knowledge of the subject; it should not normally exceed 200 words 
in | . Authors are requested to submit MSS. in duplicate. These should be 

using double spacing and leaving a margin of not less than one inch on the 
left-hand side. Corrections to the MSS. should be made in the text and not in the 
margin. Unless a paper reaches the Secretaries more than seven days before a Council 
meeting it will not normally be considered at that meeting. By Council decision, MSS. of 
accepted papers are retained by the Society for one year after publication; unless their 
return is then requested by the author, they are destroyed. 


2. Presentation.—Authors are allowed considerable latitude, but they are requested to 
follow the general style and arrangement of Monthly Notices. References to literature 
should be given in the standard form, including a date, for printing either as footnotes or in 
a numbered list at the end of the paper. Each reference should give the name and 
initials of the author cited, irrespective of the occurrence of the name in the text (some 
latitude being permissible, however, in the case of an author referring to his own work). 
The following examples indicate the style of reference appropriate for a paper and a book, 
respectively :— 

A. Corlin, Zs. f. Astrophys., 15, 239, 1938. 

H. Jeffreys, Theory of Probability, 2nd edn., section 5.45, p. 258, Oxford, 1948. 


3. Notation.—For technical astronomical terms, authors should conform closely to the 
recommendations of Commission 3 of the International Astronomical Union (Trans. 
I.A.U., Vol. VI, p. 345, 1938). Council has decided to adopt the 1.A.U. 4-letter abbrevi- 
ations for constellations where contraction is desirable (Vol. IV, p. 221, 1932). In general 
matters, authors should follow the recommendations in Symbols, Signs and Abbreviations 
(London: Royal Society, 1951) except where these conflict with I.A.U. practice. 


4. Diagrams.—These should be designed to appear upright on the page, drawn 
about twice the size required in print and prepared for direct photographic 
reproduction except for the lettering, which should be inserted in pencil. 
Legends should be given in the manuscript indicating where in the text the 
figure should appear. Blocks are retained by the Society for 10 years; unless the author 
requires them before the end of this period they are then destroyed. 


5. Tables.—These should be arranged so that they can be printed upright on 
the page. 


6. Proofs.—Costs of alterations exceeding 5 per cent of composition must be borne by 
the author. Fellows are warned that such costs have risen sharply in recent years, and it 
is in their own and the Society’s interests to seek the maximum conciseness and simplifi- 
cation of syrabols and equations consistent with clarity. 


7. Revised Manuscripts—When papers are submitted in revised form it is especially 
requested that they be accompanied by the original MS. 


Reading of Papers at Meetings 
8. When submitting papers authors are requested to indicate whether they will be 


willing and able to read the paper at the next or some subsequent meeting, and approxi- 
mately how long they would like to be allotted for speaking. 


9. Postcards giving the programme of each meeting are issued some days before the 
meeting concerned. Fellows wishing to receive such cards whether for Ordinary 
Meetings or for the Geophysical Discussions or both should notify the Assistant Secretary. 
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ANNIVERSARY MEETING OF 1952 FEBRUARY 8 
Professor H. Dingle, President, in the Chair 


The President said : 


We meet to-day in tragic circumstances, with the shadow of the death of 
our beloved Patron, King George VI, hanging over us. We might have post- 
poned this meeting, but we have felt that we can more fittingly show our respect 
by following his example, and allowing no misfortune, however great, to cause 
any voluntary abandonment of our normal duties. This meeting will therefore 
proceed in every way as arranged, and as the Bye-laws require. 


‘* Nothing is here for tears, nothing to wail 
Or knock the breast 
nothing but well and fair, 
And what may quiet us ia a death so noble.” 


I shall now read the messages of sympathy which the Council has this 
afternoon passed for transmission to the Queen and the Queen Mother. 





To the Queen’s Most Excellent Majesty 


MAY IT PLEASE YOUR MAJESTY : 


We, the President, Council and Fellows of the Royal Astronomical Society, 


humbly beg to express to Your Majesty the profound sorrow with which we 
have heard of the death of our beloved Sovereign, King George VI, and to 
assure Your Majesty of our respectful and heartfelt sympathy with You in Your 
great loss. We are deeply aware of and thankful for the great courage and 
unsparing devotion to duty which marked His Majesty’s reign and which 
played so great a part in sustaining the spirit of our Nation in times of strain 
and anxiety unsurpassed in our long history. His example has been an 
inspiration to us all, and it has been a source of pride to us as a Society that 
throughout His reign His late Majesty, like his predecessors, King Edward VIII, 
King George V, King Edward VII, Queen Victoria and King William IV, was 
our Patron. 

We beg also to extend to Your Majesty, on Your accession to the Throne, 
our sincere good wishes for a long and prosperous reign. We pray that God 
will bless Your labours, and those of your Consort, and grant peace and 
prosperity to our Country, Commonwealth and Empire for many years to come. 








To the Queen-Mother’s Most Excellent Majesty 


May IT PLEASE YOuR MAJesty : 


We, the President, Council and Fellows of the Royal Astronomical Society, 
humbly beg to express to Your Majesty the great sorrow with which we have 
learned of the death of our beloved Sovereign and Patron, King George VI. 

We beg Your Majesty to be assured of our heartfelt sympathy, and we pray 
that the consolation of God will be with You in Your great bereavement. 
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The election by the Council of the following Fellows was duly confirmed :— 


Ronald George Bolton, Mill View, Outwood, Redhill, Surrey (proposed by 
D. H. Sadler); 

Robert Charles Brown, Roewoods, Bertles Lane, Macclesfield (proposed by 
J. C. Farrer); 

William Bullerwell, B.Sc., Ph.D., Geological Survey and Museum, Exhibition 
Road, London, S.W.7 (proposed by J. McG. Bruckshaw) ; 

William Thomas Edwards, 730 Wells Road, Whitchurch, Bristol (proposed 
by P. J. E. Maycock); 

Michael William Feast, Radcliffe Observatory, Pretoria, South Africa 
(proposed by A. D. Thackeray); 

Raymond Hicks, 118 Emlyn Avenue, Ebbw Vale, Monmouthshire (proposed 
by C. F. Trigg); 

Robert Francis Joyce, Neptune Observatory, Kaiapoi, New Zealand (pro- 
posed by I. L. Thomsen); 

James Kershaw, B.Sc., Five Ways, Grosvenor Road, Birkenhead, Cheshire 
(proposed by A. Fletcher); 

*Alexander Ross McKenzie, 254 Milton Road East, Portobello, Midlothian 
(proposed by W. M. H. Greaves); 

Gilbert William Ottaway, 4 Camden Crescent, Bath (proposed by K. 
Pollock); 

John Reginald Platt, 21 Victoria Avenue, Farnworth, Widnes, Lancashire 
(proposed by D. P. Bayley); 

Terence Charles Richards, Ph.D., F.Inst.P., Anglo-Iranian Oil Company, 
Ltd., Britannic House, Finsbury Circus, E.C.2 (proposed by R. I. B. 
Cooper); 

*John Bertram Slayton, B.A., 783 Irving Avenue, Syracuse 10, New York, 
U.S.A. (proposed by H. H. Plaskett); and 

Joe Ueta, Professor of Astronomy, Kyoto University, 12 Yosida-honmati, 

Kyoto, Japan (proposed by H. Spencer Jones). 


The election by the Council of the following Junior Members was duly 
confirmed :— 
Leonard Thomas Searle, 95 Manor Way, Mitcham, Surrey (proposed by 
E. Finlay-Freundlich); and 
Michael William Walter Turner, Stamford School, Lincolnshire (proposed 
by W. H. Steavenson). 


One hundred and sixteen presents were announced as having been received 
since the last meeting, including :— 


G. de Vaucouleurs, L’ Esprit de l'homme a la conquéte de I’ Univers (presented 
by the author); 

O. C. Mohler, A. K. Peirce, R. R. McMath and L. Goldberg, Photometric 
atlas of the near infra-red solar spectrum 8465 to A 25242 (presented 
by A. Hunter); 

. van den Bergh, Regelmaat en wisseling bij zonsverduisteringen (presented 
by the author); 


* Transferred from Junior Membership. 
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F. Twyman, Prism and lens making, 2nd Edition (presented by the author); 

M. Davidson, From atoms to stars, 3rd Edition (presented by the author); and 

A papier maché box bearing an illustration of the ‘Great Moon Hoax” 
(presented by Sir Eric Miller). 


‘he Address on the award of the Gold Medal was delivered by the President 
(see p. 345), after which the Medal was handed to Dr John Jackson, to whom 
it had been awarded for his work on stellar parallaxes and his contributions to 
the general problems of star positions and proper motions. 


ANNUAL GENERAL MEETING OF 1952 FEBRUARY 8 
Professor H. Dingle, President, in the Chair 


The Minutes of the preceding Annual General Meeting were read, confirmed 
and signed. 


The President having appointed the Scrutineers, the Society proceeded to 
the ballot for Officers and Council for the ensuing year. 

The Secretary read extracts from the Narrative Report of the Council. 

The Report of the Honorary Auditors was read (see p. 255). 

The Treasurer gave a brief explanation of the accounts and a survey of the 
Society’s financial position. 

A vote of thanks to the Honorary Auditors of the Treasurer’s accounts for 
1951 was proposed and carried unanimously. 

It was proposed and carried that the Report of the Council be received and 
adopted, and that it be printed and circulated in the usual manner, together 
with the Report of the Honorary Auditors and the President’s Address. 

The Treasurer, on behalf of the Council, moved the adoption of the amended 
Bye-law 64 below, which was put to the Meeting and adopted unanimously :— 

64. No sum of money, payable on account of the Society, amounting 
to twenty pounds and upwards, shall be paid except by order of the 
Council, signed by the President or other Fellow in the Chair. 


The Secretaries, on behalf of the Council, moved the following resolution, 
which was put to the Meeting, and carried unanimously :— 


‘That this Annual General Meeting authorizes the gift to the Royal 
Greenwich Observatory of the case of an unfinished spectrograph, the 
property of the Society under the terms of a grant from the Spencer 
Bequest made by the Council in 1938 to Messrs Davidson and Woolley. 


The Scrutineers reported to the President the result of the ballot, and the 
names of the Officers and Council elected for the ensuing year were read to the 
Meeting. (The list of names is given on p. 358.) 

The thanks of the Society were given to the retiring Vice-Presidents (Dr G. 
Merton and Professor R. O. Redman), Treasurer (Sir Harold Spencer Jones), 
and other members of Council. 

The thanks of the Meeting were given to the Scrutineers of the ballot. 

The Meeting then adjourned. 





Report of the Council to the Vol. 112 


REPORT OF ‘THE COUNCIL ‘TO THE 
HUNDRED AND THIRTY-SECOND 


ANNUAL GENERAL MEETING OF THE SOCIETY 


1. Finance.—The year 1951 has been overshadowed by the growing inflation, 
which affects practically every item of expenditure of the Society as surely as it 
increases the cost of living for every Fellow personally. ‘The steady rise in 
membership recorded since the end of the war can do little to offset the much 
greater rise in the cost of printing, and especially in that of paper. Even such 
an apparently trivial item as the rise in postage rates for printed matter represents 
a heavy increase in the amount of the Society’s bills. 

On the other side of the ledger appear such welcome items as the residuary 
legacy of some £3000 from the late Mr W. H. Owston’s estate, though this is 
of course a capital sum and increases revenue only by the annually accrued 
interest. ‘The Council has expressed the Society’s gratitude to the Royal 
Society for the allocation during 1951 of sums totalling £1700 from the 
Parliamentary Grant-in-Aid of Scientific Publications, £500 of which is 
earmarked for the purposes of the Library. While these payments are welcome 
additions to revenue, it cannot be regarded as a satisfactory feature of the 
Society’s finances that during recent years balance has been achieved only by 
recurrent grants of this nature, uncertain in incidence and variable in amount. 
The rise in income produced by the increase in price of the Society’s publications 
reported last year (/.N., 111, 130) but not effective till 1952 will, it is feared, 
be largely swallowed up by the continued rise in prices; and measures to increase 
revenue from subscriptions may well come under review in the near future. 

Meanwhile it is once again emphasized that the most effective action the 
individual Fellow can take to help the Society’s finances is to pay his annual 
contributions under a seven-year covenant. If he is liable to the full rate of 
the United Kingdom income tax this will, at no cost to himself, almost double 
the cash value to the Society of his annual payment. On the 126 covenants in 
force during the tax year 1950-51 the Society recovered £324 10s. 6d. from the 
Inland Revenue authorities. ‘The Council believes that many more Fellows 
than those now cooperating in the scheme do pay tax at the full rate and do 
intend to remain Fellows for seven years or more. If they will join in, the 
Society’s revenue will benefit at the rate of £285 annually for every roo 
participants. 


2. Membership.—The Society lost by death the following Associates in 1951 : 


Robert Grant Aitken 
Charles Dillon Perrine 
Richard Schorr 
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and (also in 1951) the following Fellows: 


*Maurice Anderson Ainslie *James D, Maddrill 
Donald Cameron-Swan Rev. Harold Pain 

*Fred Clements *John S. Paraskevopoulos 
Thomas Hugh Close Charles Lane Poor 


* Life Fellow. 


Obituary notices of many of these appear on pp. 271-280. A detailed 
analysis of the membership of the Society is given in tabular form on p. 255. 


3. Awards.—'VThe Gold Medal for 1951 was awarded to Professor A. 
Pannekoek for his work in astrophysics and on the structure of the galactic 
system. ‘This work formed the subject of an address (M.N., 111, 245) 
delivered by the retiring President, Professor Smart, at the Anniversary Meeting 
in February. His successor, Professor Dingle, presented the Medal to Professor 
Pannekoek in person at the April meeting, when the Medallist delivered the 
George Darwin Lecture. 

Regulations for the award of the Eddington Medal were incorporated in the 
Bye-laws at the Annual General Meeting in February (M.N., 111, 126). 
The Council has decided not to begin the award of this Medal before 1953. 

For almost a century the number of Associates has been limited to 50 by 
Council rule. ‘This rule has now been replaced by one prescribing an annual 
election by the Council of not more than three in any one year. A study of 
recent lists and an estimate of future trends suggest that the standard of 
Associateship can be fully maintained without the number of Associates being 
much affected by this change. The new procedure will however make it 
possible to recognize in this way eminence in foreign astronomers irrespective 
of the number of surviving Associates. The election of Dr G. P. Kuiper and 
Professor P. Swings in 1951 raised the total of Associates temporarily to 53, but 
the deaths reported in Section 2 above lowered it to 50 by the end of the year. 


4. Meetings.—The Society met at Burlington House on the usual eight 
occasions during 1951, and six Geophysical Discussions also took place. ‘The 
provincial summer meeting, now becoming customary, took place on 1951 
July 25 at Exeter. ‘The Council of the University College of the South West 
kindly made available accommodation not only for the Ordinary Meeting but 
also for colloquia on the day before and the day after (M.N., 111, 425). The 
Director of the Norman Lockyer Observatory was good enough to arrange 
visits to the Observatory at Sidmouth on two occasions during the visit. ‘The 
thanks of the Society have been expressed to the University College, and also 
to the Mayor and Corporation for entertaining visiting Fellows at a civic recep- 
tion in the Guildhall which rounded off a most enjoyable visit to Exeter. ‘The 
detailed local arrangements were in the capable hands of Mr D. L. Edwards 
and Professor V. C. A. Ferraro, and it is owing to their unremitting efforts that 
the meetings and excursions functioned so smoothly. 

At the April meeting Professor A. Pannekoek, Gold Medallist for the year, 
delivered the George Darwin Lecture entitled ‘“‘ The Origin of Astronomy ”’ 


(M.N., 111, 347-356). 
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Fewer astronomers from overseas than usual attended the meetings, but the 
Society was able to welcome Professor S. Chandrasekhar (Yerkes), Dr C. F. von 
Weizsicker (Géttingen), Dr H. E. Butler (Dunsink), Dr E. G. Bowen (Sydney) 
and Dr A. D. Thackeray (Pretoria) on various occasions during the year. 


5. Publications—During 1951 the Society published and distributed the 
following : 
Monthly Notices, Vol. 110, Nos. 4, 5 and 6; Vol. 141, Nos. 1, 2 and 3. 
Geophysical Supplement, Vol. 6, Nos. 3 and 4. 


A number of Fellows have undertaken to contribute short articles to Occasional 
Notes; two of these articles are now ready for press. 

It is regretted that the resignation from the Editorship of Monthly Notices 
of Dr G. J. Whitrow, owing to pressure of other work, led to some unavoidable 
delay in publication of the early issues of M.N., Vol. 111. The position had 
however been partially rectified by the end of the year, and a new schedule to 
which authors, editors and printers will be asked to adhere will, it is hoped, 
establish towards the end of 1952 a régime in which Monthly Notices appear 
with regularity in the middle of alternate months. In order to facilitate this, 
the Anniversary Number becomes No. 3 in the volume, and it may no longer 
be the case that papers appear in chronological order of acceptance. As a 
further measure to speed publication, the Council has decided, at the invitation 
of the printers, to adhere to the editorial conventions contained in the Royal 
Society report ‘‘ Symbols, Signs and Abbreviations ” (1951), except in the few 
cases where these contravene recommendations of the International Astronomical 
Union. Authors are requested to note the consequential changes in the notice 
inside the front cover of each issue, and to ease the editorial burden by complying 
with the new conventions as far as possible. 

The Council has rescinded a 30-year-old rule by which, if a single paper is 
illustrated by more than three half-tone plates, the cost of the extra plates fell 
on the author. 

In common with many other scientific publishers, the Society has for a 
trial period of two years adhered to the Fair Copying Declaration. By this 
declaration the reproduction, for bona fide individual use, of single copies of papers 
published by the Society will not be treated as a breach of copyright, so long as 
certain safeguards are complied with. No difficulties having arisen during the 
probationary period, the Council has now agreed to subscribe to the Declaration 
for an indefinite further period, terminable however at will. 

The Council is glad to report that Dr J. Jackson has offered his services in 
preparing a new General Index to the Society’s publications, to cover the last 
20 years. ‘The general lines of such an index having been agreed, Dr Jackson 
is at present engaged on its production. 


6. The Library.—Considerable progress can be reported during the year 
on the production of a new classified catalogue, and a start has been made on 
the physical rearrangement of the books. The task of weeding out unwanted 
books and periodicals has been completed and their sale, to Fellows and others, 
has added over £175 to the Sale of Discarded Books Fund. This amount is 
exclusive of certain runs of periodicals not yet disposed of, the main item being 
the incomplete duplicate set of Astronomische Nachrichten. 





No. 3, 1952 hundred and thirty-second Annual General Meeting 253. 


The Society has been fortunate in retaining for another year the part-time 
services of Miss E. Wadsworth. In order to utilize to the full her unrivalled 
knowledge of the Library before she finally retires (at the latest by 1953 June) the 
Council has appointed, for two years from 1951 September, a trained librarian, 
Mr R. Kenedy, to assist in the reorganization. It is hoped that at the end of 
that period the Library will be in a state in which its running can be regarded 
as a part of the normal office administration. 

A great deal of voluntary help has been given during the year by one of our 
Fellows, Dr R. I. B. Cooper, who worked in the Library practically full time 
between February and June on the cataloguing. His expert knowledge of 
geophysics has proved invaluable in this work, and the Council has expressed 
to him the Society’s grateful thanks for giving his time so freely. 

The locked cabinet in the Main Library and the new steel cupboards in the 
Council Room have been put to their intended purpose of holding books 
published before 1800. Not all the Society’s holding of such books can be 
accommodated in this way, however, and the excess, mostly mathematical 
books, will be housed in open shelves in the Spencer Room. In order to make 
possible the rearrangement of the Society’s books and periodicals on a rational 
system allowing for 20 years’ expansion, three large island stacks of steel book- 
cases, totalling 600 ft. of shelving, have been purchased and erected in the Upper 
Library. ‘This has entailed some strengthening of the floor and certain modifi- 
cations of the lighting. ‘The total cost of the shelving and alterations, amounting 
to nearly £350, could not have been met, without drawing on capital, but for the 
Royal Society grant gratefully acknowledged in Section 1 above. 

Copies of Vol. 16 of the Society’s Memoirs (containing J. C. Adams’s paper 
on Neptune) and of Eddington’s Internal Constitution of the Stars were lent 
during the summer to the Festival of Britain Exhibition of Books. 

On p. 268 appears a list of those persons and institutions who have presented 
gifts to the Library during 1951 otherwise than by exchange. 


7. The British Astronomical Association.—The five-year tenancy agreement 
with the British Astronomical Association expired in 1951 October. Negotiations 
between the Officers of the Society and those of the Association during the 
summer resulted in a draft of a new agreement that was unanimously approved 
by the respective Councils at their first meetings after the recess. ‘The new 
five-year agreement follows substantially the lines of the expiring one, except 
that by its terms the Association 

(a) will make an immediate payment of £50 to cover the cost of alterations 

in the Upper Library; 

(6) will pay an annual rent increased by 40 per cent to £168; and 

(c) may terminate the agreement at six months’ notice on payment of a 

sum of £50. 

‘The alterations referred to in (a) were undertaken solely on account of the 
British Astronomical Association tenancy, in the absence of which the Society’s 
Library could have expanded into the two rooms on the top floor at present used 
to house the British Astronomical Association library. ‘The increased rental in 
(6) no more than reflects the increased cost to the Society of lighting, heating and 
cleaning as compared with the cost five years ago. The provision in (c) will 
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allow the Association, which has recently expanded to greater proportions than 
its present rooms can comfortably accommodate, to move elsewhere should more 
suitable premises become available within the next five years. 


8. The Society's premises.—The Library and apartments of the Society were 
closed for cleaning from August 20 to September 1. During this time the 
Grove-Hills Library was redecorated, and gas water-heaters were installed in 
both the ground-floor and first-floor cloakrooms. 

The first complete post-war inspection of the premises by the Ministry of 
Works took place in November. ‘The inspector reports that their condition is 
on the whole good, but lists a number of items requiring eventual attention. 
The items on this list will be arranged in order of priority by the House Committee 
and the work can be carried out as opportunity offers after certain war damage 
to the ceilings in the upper rooms has been made good. 


g. Miscellaneous..-As a measure of insurance against fire risks, certain of 
the Society’s irreplaceable documents have been copied on microfilm for storage 
outside London. ‘These comprise the Council minutes for the period 1820-1930, 
the card index to these minutes, and the Fellows’ signature book. 

Thirty-four glass copy negatives presented by the Mount Wilson and 
Palomar Observatories have been received under the agreement reported last 
year (M.N., 111, 136). ‘The Society will act as European distribution centre 
for contact prints and lantern-slides made from these negatives. 

The Council has agreed to lend to the British Horological Institute the 
regulator clock by John Harrison which, since its reconditioning by the late 
Commander R. 'T. Gould in 1928, has stood in the Grove-Hills Library. The 
clock will be shown, together with other famous timepieces, at an exhibition 
entitled ‘‘ ‘he British Clockmaker’s Heritage ”’ to be held at the Science Museum 
in London, 1952 May to September. 

Pressure of other work has compelled Professor Sir David Brunt, Secretary 
of the Royal Society, to tender his resignation from the Chairmanship of the 
Geophysical Committee, a post he has filled with energy and distinction since 
1939. The Council has warmly thanked Sir David for his long service and 
has expressed its pleasure that his advice will remain available as that of an 
ordinary member of the Committee. 

Representatives of the Society have been appointed during the year as 
follows : 

on the National Committee for Astronomy 
Dr J. Jackson ; Professor W. M. Smart; Dr W. H. Steavenson; 
on the National Committee for Geodesy and Geophysics 
Dr R. A. Lyttleton; 
on the Board of Management of the Isaac Newton Observatory 
Lord Cherwell; 
on the Board of Visitors of the Royal Greenwich Observatory 
Dr J. Jackson. 
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REPORT OF THE AUDITORS FOR THE YEAR 1951 


We have studied the professionally audited accounts of the Society and 
endorse the various items of expenditure. In particular it is satisfactory that 
advantage has been taken of the opportunity derived from a Royal Society 
grant towards library equipment, and that the pressure on bookshelf space has 
eased, thereby assisting the valuable work of library re-organization. 

We have checked the official list of Fellows against subscriptions received. 
‘I'he membership continues to increase at a fairly steady rate. 

We have examined the premises of the Society and noted with satisfaction 
various items of re-equipment and re-decoration. 

Finally, we gratefully acknowledge the help and cooperation given us by 
the Assistant Secretary in providing the information that we required. 

J. C. P, MILLER. 
W. M. WITCHELL. 
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256 SIR HAROLD SPENCER JONES’S ACCOUNTS AS TREASURER OF THE ROYAL 
Cash 
s. d 


RECEIVED s. d. » & £ 
Balances, 1951 January 1: 


In hand of Assistant Secretary, Petty Cash Account o aa 
At Westminster Bank, on Current Account as = Pass Book we S200 3 8 
Less Cheques not presented ... . oes 8318 4 
2,015 2 11 
Less Due to “CC” Account 


At Westminster Bank, on “ B"’ Account :— 
S. Williams Bequest 
At Westminster Bank, on “ C’ ’ Account : 
Trust Funds, as per Pass Book (inc luding Sale of Discarded Books 
Fund, £34 11s. 2d.) , 
Add Due from General Account 


At Post Office Savings Bank :— 
General Fun 
“C™ Account ... 
Staff Pension Fund 


At London Savings Bank : 
Ordinary Department (inc luding £250 A. S. Williams <aanteeand 
Special Investment Department 


Archdeacon Potter Bequest 
Parliamentary Grant-in-Aid for ‘Scientific Publications, received ‘through 

the Royal Society for 1951 
Royal Society :— 

Special Grant, 1950 

Library Grant, 1950 awe say nue sis see ene nn 
y ES Donations jug eee ves oa jee ae ss 7 ¢ 
Add Tax recovered on those under covenant we ede 7 a oe 2 € 
Dividends on Investments ars pee 0 ons — 878 19 : 
Interest on Savings Banks De posits ey ees ive eee one 146 16 
Income Tax refunded : 1950 April to December 
1951 January to April 

143 17 

Sales of Publications 

Monthly Notices, 1949 and earlier 

; 1950 
1951 : 
1952 in advance 
Geophysical ‘Supplement 
Memoirs, Occasional Notes and misce Reisone 
1,460 2 

Sale of Reprints ove gee ous ae ont 143 2 
Sale of Photographs and Hire of Slides o ae awe ii we 82 o 
Hire of Films a: ok oes ae pas 36 15 
Miscellaneous Receipts 

London Mathematical Society ats 

Staff, Contributions to Pension Se heme ... 

British Astronomical Association, 1950 October to 1951 ‘October 

British Astronomical Association: Initial payment on new accommo- 

dation agreement . ees eee ove ose 

Contributions paid before election. 

Contributions overpaid, and repayable 

Donation to Benevolent Fund 

Science Library: Photo-copying Service 

Royalties on published book ; 

Net Surplus on Contributions 


oocoooco 


3.187 to 8 
Received on Account of Contributions :— 
605 Annual Contributions, 1951 .. «+ £1,905 15 0 
2 Partial Contributions, 1951, partly paid in 1930 ° 440 
3 Partial Contributions, 195r . Ne 6 60 
—_—————_ 1,916 5 Oo 
6 Institutional Membership Fees oe wee one on 18 18 o 
36 Junior Members’ Annual Contributions ove eve ove eee 37 16 o 
48 Admission Fees, 1951 ... rm ae nad «=» £100 16 
36 First Contributions at £3 3s. ... = _ wa 113 8 
15 First Contributions at {1 1s. ... “e 
229 19 oO 
—————-— 2,202 18 o 
Arrears paid of! 
5 Fellows’ Annual Contributions, 1949 
33 Fellows’ Annual Contributions, 1950 
1 Partial Contribution, 1948 me 
2 Partial Contributions, 1949 
10 Partial Contributions, 1950 
12 Admission Fees, 1950 ... 
12 First Contributions, 1950 
2 Junior Members’ Annual Contributions, 1950 


cooooocoo 


| 
| 
| 


Contributions in Advance, received 1951 :— 

39 Annual Contributions for 1952 ase eee oe ©6888 87 

4 Partial Annual Contributions for 1952 oon one 6 10 
Annual Contributions for 1953 ‘ 

2 Partial Annual Contributions for 1953 
2 Junior Members’ Annual Contributions for 1952 

I Institutional Membership Fee for 1952 . 

1 First Contribution on Re-election for 1952 


eccocco 


Composition Fee :- 
1 Reduced 
s y 354 1 OO 
Income Tax recovered on those paid under Covenant ose ose eon 324 19 6 
— 2,681 18 6 
“C" Account :— 
Dividends on Investments ave ~s nae a r 239 12 7 
Income Tax retunded mA - . 2214 9 
Interest on Post Office Savings Bank Account . os ve ee 1% 19 6 
Sale of Discarded Books ... one ova ons ove 178 49 


£18,238 10 5 





ASTRONOMICAL SOCIETY, FROM IQ5I JANUARY I TO DECEMBER 31 
Account 


PAID 
Investments made :— 
3 per cent Defence Bonds: General Fund 
Eddington Memorial Fund 


34 per cent War Loan (Potter Bequest) ... 
Office Staff, including Librarians :— 
Salaries sin ; 
Income Tax on Salaries 
National Insurance 
Staff Pension Premiums (Society’ $ ; Contributions | £100 ; Staff C ontri- 
butions (80) .. < 


Porter and Wife: Wages . 
National Insurance 


Charwoman: Wages 


Insurance ... 
Telephone 


Printing, etc. :— 
Monthly Notices (Vol. 109, Nos. 5 and 6) 
Monthly Notices (Vol. 110, Nos. 1, 2 and 3 
Geophysical Sappae _ ol. lens Nos. 1, 2 and 3) 
List of Fellows ° 
Photo-engraving 
Paper Supplies 


Postages and Packing :— 
Monthly Notices, etc. 
Office postages 


Stationery and Office Expenses 
Heating and Lighting si 

Accountants’ Fees 

Subscription to National Central L ibrary 
Subscription to A.S.L.1.B. 

1.A.U. Telegrams 3 

Authorized Travelling Expenses s 

Repairs, Fittings and Fixtures 

House Expenses and Laundry . 

Expenses of R.A.S. Meetings and Committees. 
Bank Charges and Cheque Books 

Library Expenses amaenies Shelves, £277 105. od. ). 
Gold Medal 

Cost of Covenant ‘Stamps - 

Miscellaneous Expenditure 

Photo-copying records 

Benevolent Fund Grant 


Repairs Charged to Reserve Account . 
Purchase of Books from Potter Fund . 
Pension Fund Grant 


Binding Periodicals a 

Reproduction of Slides and Prints 

Block Subscription to The Observatory 

Exeter Meeting Expenses eee 

Contributions overpaid 1950, now refunded wae 
Less Donated to Eddington Memorial Fund 


Expenditure on Trust Accounts :— 
Turnor and Horrocks Fund (Library) 
Harry Watson Fund (Library) 
George Darwin ceecapety ‘und 
Lee and Jansen Fund . 
Invested (Nadarov Fund) . 


Balances, 1951 December 31 : 
In hand of Assistant Secre etary, on Petty Cash Account 
At Westminster Bank on Current Account, as - Pass Book 
Less Cheques not presented ... . 


Add Due from “ C"’ Account 


At Westminster Bank, on“ B’ " Account (A. S. Williams Bequest) 
At Westminster Bank, on “*C" Account : 
Trust Funds as per Pass Book (inc aes Sale of Discarded Books 
Fund £37 15s. 11d.) = ‘ 
Less Due to General Account 


At Post Office Savings Bank : 
General Fund ... 
“CC” Account . ou a a 
Staff Pension Fund at 1950 December a wo 2508 06 9 
Add Interest, 1951 vi ; 12 16 0 


At London Savings Bank : 
Ordinary Department : 
va pe ral Fund (including {250 A. S. Williams Bequest) 
* Account (ine “ee Sale of Discarded Books Fund £175) 
Stafi Pension Fund 


Special Investment Department (General Fund) 


2,765 18 1 


8,332 18 10 


£18,238 10 


5 
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Dr. General Fund Revenue Account 


a & ® & 
To Salaries and Wages, including Pension Premiums and National ‘ 
Insurance ‘ine tt 1,735 5 3 
»» Insurance and Telephone (after adjusting Reserves) sia ane 50 2 7 
» Printing, etc. (after adjusting Reserves) . 3,226 
ss Amount received from the Parliamentary Grant-in-Aid for 
Scientific Publications through the Royal Society for 1951 1,200 
——————- 2,026 3 3 
» Posting and Packing (after adjusting Reserves) pee il = 336 19 7 
General Expenses (after adjusting Reserves) :— 
Stationery and Office —_ 
Lighting and Heating = 
Travelling Expenses 
Subscriptions to National Central I Library and AS.L.LB. 
Accountants’ Fees ° 
Gold Medal 
Office Furniture and F ittings, including repairs 
I.A.U. Telegram Service in és 
House Expenses ... : 
Meeting E nomad 
Sundries ... 


Omoqooo@ud 


own 


Block Subscription to The Observatory 

Purchase of Books from Potter Fund 

Reserve for Repairs me 

Staff Pension Fund ... 

Binding of Periodicals, etc. (after adjusting Reserves) 
Reproduction of Photographic Slides and Prints 
Films, Hire and Expenses 

Exeter Meeting Expenses 


i 


= 


kAwWDDOAC 
maosoorod 


— 


} 
| 





ASTRONOMICAL SOCIETY, FROM I95I JANUARY I TO DECEMBER 31 
One Year to 1951 December 31 


By Amounts received from Fellows :— 
1 Partial Annual Contribution for 1948 
5 Annual Contributions for 1949 : 
2 Partial Annual Contributions for 1949 
33 Annual Contributions for 1950 
10 Partial Annual Contributions for 1950 
12 Admission Fees, 1950 
12 First Contribution, 1950 . 
2 Junior Members’ Annual Contributions, 1950 
635 Annual Contributions, 1951 ; . 
7 Partial Payments, 1951 
© Institutional Membership Fees, 1951 
37 Junior Members’ Annual Contributions 
49 Admission Fees 
52 First Contributions 
2,493 15 0 
Income Tax recovered on those under covenant 324 19 6 
», Composition Fee :— 
Reduced Fee 
Add Special donations from ‘Compounders 
(including £24 7s. 8d. tax recovered on 
covenants) ; - ; 


8 
Less Transferred to Reserve Account eas 3 8 


Add Amount brought to Credit for the year 


Interest and Dividends received (gross) eee eee 942 19 
Interest received on Bank Deposit Accounts oe 133 14 8 
1,076 13 10 
Less Transferred to Eddington Fund for years 
1949-1951... on se a as 23 3 0 
———————_ 1,053 10 I 
Income Tax recovered in respect of raean under 
covenant ... yes s ‘os e.g * 
Less Applied to Contributions 
Less Applied to Special Donations from Com- 
pounders my 


Sales of Publications, Photographs and Miscellaneous Receipts for 
the year ... ose = 1,512 12 11 
Royal Society Grant towards Expenses of Library .. ies ape 500 0 0 
6,038 6 3 
Deficiency, one year to date ... aes = ‘ a eae 170 2 6 


£6,208 8 9g 





SANNA I EES II 


SIR HAROLD SPENCER JONES’S ACCOUNTS AS TREASURER OF THE ROYAL 


General Fund : 
As at 1950 ) December 31 
Add W. H. Owston Bequest Investments transferred 
at Probate Valuations 
Archdeacon Potter Bequest 


- 20,257 


3,071 


Less Excess of Expenditure over Income, 1951 


Trust Funds :— 
Capital as at 1950 December 31 
Income Balances at 1951 December 31 ‘ 
Income Tax on Trust Funds, 1951 —_— December, 
not yet refunded 


Arthur Stanley Eddington Commemoration Fund :— 
at 1950 December 31 : ; 
Add Amount received 1 year to date 


Income Balance at 1951 December 31 


Reserves :— 
Repairs and Maintenance : 
As at 1950 December 31... 


£180 16 
Add Set aside 1951 


250 oO 


—— 430 16 
Less Expenditure, 1951 ... ee 82 0 


i S. 


Balance Sheet 
d. : a . s & 


5 11 


3 Oo 
64 3 
—_——_——— 29,392 12 4 


5 


170 2 6 
—_—_—_—_—_——. 29,222 


7,459 10 2 
1,426 4 8 


20 12 6 


8,906 


/ 
oO 


Sale of Discarded Books Fund : 
As at a o- — = ore 35 1 


178 4 


Add Sales, 1951 


Composition Fees Reserve Fund :— 
As at 1950 December 31 
Received in 1951 
Special Donations 


Less © per cent transferred to Revenue Account 


Staff Pension Fund : 
As at 1950 December 31 
Add Interest for 1951 


Amount set aside 1951 100 oO 


Less Grant made 


Benevolent Fund :— 
Balance at 1951 December 31 


Amounts received in advance :— 
Contributions : 
1952 paid in 1950 
1952 paid in 1951 
1953 paid in 1951 
Publications, 1952 
Sundry Creditors for Accounts due but not presented 
(including provision for printing publications for 
1951 and binding periodicals, not yet completed) 


To the Fellows of THE ROYAL ASTRONOMICAL SOCIETY. 


7 


9 


£46,763 9 10 


We have examined the above Balance Sheet with the Books and Vouchers relating thereto 


explanations given to us. 


e have verified the Securities representing the Investments and have found them to be 


SuFFOLK House, 
5 LAURENCE PoUNTNEY HILL, Lonpon, E.C. 4, 
1952 February 4. 








ASTRONOMICAL SOCIETY, FROM IQ5I JANUARY I TO DECEMBER 31 


1951 December 31 


Investments :— 
General Fund, valued as at 1922 December 29 or subsequent cost... 29,009 17 6 
Trust Funds, valued at cost ... agi ae ve ce 

(Market Value 1951 December 31, £34,808 7s. 7d.) 


7,548 2 2 


37,157 19 8 


Debtors :— 
General sail wad 
Royal Society Grants ... 
Income Tax Recoverable : 
General Fund 
Trust Funds 
1,272 11 4 


Deposits at Savings Banks :— 
General Fund ... ~ wes is ae .. £6,093 15 II 
Trust Funds aoe 955 5 3 
——_——— 7,049 I 2 


Balance on Current Account at Bank and Cash in Hand : 
General Fund ... ae ee ah ae i+ 8 5 
Trust Funds (including sales of Discarded Books 
Fund £37 15s. 11d.) ... sie ats be 595 13 9 


—————— 1,283 17 8 


As per Cash Account 


Note.— Contributions unpaid as at 1951 December 31, and 
amounting to £323 13s. Od., have not been included in 
this Balance Sheet. 


£46,763 9 10 


and certify it to be correctly drawn up therefrom and in accordance with the information and 


in order. 


SuHarp Parsons & Co., 
Chartered Accountants, 


19 
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INVESTMENTS 
As at 1951 December 31 
General Fund 


£2000 Swansea Corporation 34 per cent Stock. 
£7386 12s. od. British Transport 3 per cent Guaranteed Stock, 1978/88. 
£496 Consolidated 4 per cent Stock, 1957. 
£1035 Agricultural Mortgage Corporation, Ltd., 44 per cent Debenture Stock, 1901—91.,* 
£1000 Hull Corporation 44 per cent Redeemable Stock, 1952-72. 
“700 Birmingham Corporation 3 per cent Stock, 1947. 
£2280 5s. 3d. War Loan 3} per cent Inscribed Stock. 
£1156 1s. 5d. Metropolitan Water 3 per cent “ B”’ Stock. 
£500 National Defence Loan, 1954-58, 3 per cent Registered Stock. 
£500 Savings Bonds 2} per cent, 1964/67. 
£2118 3s. 5d. Savings Bonds 3 per cent, 1960/1970, (Holding “ A’’) 
£695 16s, od. Conversion Loan 34 per cent, 1961. 
£2239 13s. 8d. Treasury 24 per cent Stock, 1975. 
£3050 13s. Od. British Electricity 3 per cent Guaranteed Stock, 1968-73. 
£3718 British Gas 3 per cent Guaranteed Stock, 1990-95.* 
£500 Commonwealth of Australia 3 per cent Loan, 1972-74.* 
£78 1s. 3d. War Loan 3} per cent Registered Stock. 
£2400 Defence Bonds 3 per cent (5th Issue). 
£3468 12s. 10d, Consolidated Stock 2} per cent. 


Trust Funds 


£1004 Consolidated 4 per cent Stock, 1957. 

£965 Agricultural Mortgage Corporation, Ltd., 44 per cent Debenture Stock, 1901-91.* 
£491 10s. od. War Loan 34 per cent Inscribed Stock. 

£1160 16s, 3d. War Loan 34 per cent Inscribed Stock. 

£542 18s. 2d. Savings Bonds 3 per cent, 1960/1970, (Holding “ B’’) 
£1122 19s. 6d. Savings Bonds 3 per cent, 1960/1970. (Holding “ C’’) 
£1471 4s. od. Savings Bonds 3 per cent, 1955/1965. 

£375 Savings Bonds 3 per cent 1955/1965. 

£100 Savings Bonds 3 per cent 1960/1970. (Helding “ D”’ 

£250 War Loan 3} per cent Stock. 

£100 Defence Bonds 3 per cent (5th Issue). ’ 


* Taxed at source. 
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GIFTS TO THE GENERAL FUNDS AND PROPERTY OF THE SOCIETY 


The John Lee Gift (1836 and 1844): In 1836 John Lee, Esq., LL.D., gave the 
Advowson of the living of Hartwell; in 1844 he gave the Advowson of the 
living of Stone, Bucks. In 1879 these Advowsons were purchased by his 
heir, Edward Lee, Esq., for £700. 


The Lawson Bequest (1856): Henry Lawson, Esq., bequeathed to the Society 
the sum of £200, free of legacy duty. 


The Carrington Bequest (1876): R. C. Carrington, Esq., F.R.S., bequeathed to 
the Society £2000 Consols. 


The Lambert Bequest (1877): C. J. Lambert, Esq., presented to the Society the 
sum of £500 free of legacy duty, being part of a sum of money bequeathed by 
his father, Charles Lambert, Esq., for scientific purposes. 


The McClean Bequest (1905): Frank McClean, Esq., LL.D., F.R.S., bequeathed 
to the Society the sum of £2000, free of legacy duty. 


The Farrar Bequest (1900): ‘Vhe Rev. A. S. Farrar, D.D., bequeathed to the 
Society the sum of £100, free of legacy duty, 


The Parsons Gift (1922): The Hon. Sir Charles Parsons, K.C.B., F.R.S., gave 
to the Society £2500 War Stock 1929-47, in memory of his father, the 3rd Earl 
of Rosse, who made the 6-foot reflector, and who died 1876 October 31. 


The Grove-Hills Bequest (1922): Colonel E. H. Grove-Hills, C.M.G., F.R.S., 
bequeathed to the Society, free of legacy duty, his collection of early 
astronomical and mathematical books up to the year 1700, together with 
a sum of {250 to cover the expenses incurred by the Society in connection 
with the books. 


The Grove-Hills Fund (1922): In 1922 the Treasurer, Colonel Grove-Hills, 
collected by his private efforts, with the approval of the Council, a Special 
Fund to meet the immediate financial difficulties of the Society. ‘The total 
amount received from all sources (including dividends on the investments 
representing the fund) has been £1913 1s. 11d., of which £1480 2s. 10d. has 
been invested and is now represented by £535 Agricultural Mortgage 4} per 
cent, £423 15s. 11d. War Stock 3} per cent, and £695 16s. Conversion 
Loan 34 per cent 1961. 


The Lindemann Bequest (1931): A. F. Lindemann, Esq., bequeathed to the 
Society the sum of £1000, free of legacy duty. 


The Archdeacon Potter Bequest (1933) (see below). 


The Goodridge Bequest (1936): Captain J. J. L. Goodridge, who died 1936 
March 13, bequeathed to the Society the sum of £50, free of legacy duty. 
In 1937 the bequest was invested in £49 os. 4d. War Stock 3} per cent. 
19* 
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The Herbert Spencer Bequest (1936): Herbert Spencer, Esq., who died in 1903, 
nominated the Royal Astronomical Society as one of twelve Learned Societies 
to be eventual beneficiaries of his residuary estate. His estate was wound up 
in 1936, and the Society’s share of the residue amounted to £1241. ‘The 
conditions of acceptance of the legacy were that the sum received should be 
spent in certain specified ways by the Governing Body within five years of 
the date of payment, and might not be used in any way for purposes of endow- 
ment. ‘The bequest was finally expended during 1941. 


The Lindley Bequest (1937): Miss Julia Lindley bequeathed to the Society the 
sum of £1000, free of legacy duty, which was received from the Public Trustee 
in the form of £1156 1s. 5d. Metropolitan Water 3 per cent “‘ B” Stock. 


The Stanley Williams Bequest (1939): A. Stanley Williams, Esq., who died 193% 
November 21, bequeathed to the Society all his astronomical instruments, 
books, maps, photographs, manuscripts, etc., together with the sum of £200, 
free of legacy duty, for the reduction or publication of his observations of 
variable stars; and also a further sum of £100, free of legacy duty, for the 
furtherance of astronomy in general or of the Society in particular, in such 
manner as the Council of the Society may think fit. 


The E. W. Brown Trust (1939) (see below). 


The Plummer Bequest (1946) (see below). 


The Carder-Davies Bequest (1948): D. Carder-Davies, Esq., bequeathed to the 
Society the sum of £3000, free of duty and without any condition, other than 
the expression of a wish that no part be spent on any purpose controlled or 
suggested by Government. ‘The legacy has been invested in the following 
way: {£1229 IIs. in British Electricity 3 per cent Guaranteed Stock; £1779 gs. 
in Treasury 2} per cent Stock, which have been added to the General Funds 
of the Society. 


The M. A. Nadarov Bequest (1950) (see below). 


The W. H. Owston Bequest (1951) : William Henry Owston, Esq., who died 1950 
December 15, after making some personal bequests, left the residue of his 
estate to the Society. ‘The investments have been transferred to the 
Society and added io the General Funds. ‘These investments comprised 
£3468 12s. 10d. in 24 per cent Consolidated Stock and £663 2s. 6d. British 
Transport 3 per cent Guaranteed Stock, 1978/88. 


SPECIAL FUNDS 
The Archdeacon Potter Fund (1933): Archdeacon Beresford Potter, who died 
1931 May 10, bequeathed to the Society a 3/88th share of his residuary 
estate. Part of this legacy received in 1933 now stands invested in £300 
34 per cent War Stock, the cash balance of {17 15s. 2d. having been 
expended on the library in 1934. A further £64 3s. 5d. received 1951 
November 22 was invested in £78 1s. 3d. 34 per cent War Stock. The 
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Council resolved to allocate the dividends from this fund for the purposes 
of the library. 


is. d. Le & 

1951 Jan. 1. Balance of Fund... 1419 6 1951. Purchase of Books aoe 716 7 

i951. Dividends, War Stock 1951 Dec. 31. Balance of Fund 17 12 11 
34 per cent 6 


£25 9 6 


The Victor Nadarov Fund (1950): Mrs M. A. Nadarov bequeathed to the 
Society one-half of her residuary estate. The estate was wound up in 1950, 
and the Society’s share amounted to £725 invested in Savings Bonds and 
War Stock. Under the terms of the legacy the Fund is to be devoted to 
the encouragement and promotion of the study of sunspots and is to be 
known as the Victor Nadarov Fund: subject to this condition, the Fund 
can be used, both as to principal and accumulated interest, in whatever way 
the Council considers most suitable. 'The money is invested in the following 
securities, which were transferred to the Society: £375 3 per cent Savings 
Bonds, 1955/1965; {£100 3 per cent Savings Bonds 1960/1970; {£250 
3 per cent War Stock. A further {100 (including £88 12s. od. income 
balance) was invested in 3 per cent Defence Bonds on 1951 February 9. 


oo cna & 
1951 Jan. i. Balance of Fund . 7 1951 Dec. 31. Balance of Fund:— 
1951. Income tax to 1951 April In P.O. Savings 
refunded... baa ik ‘ I Bank ... -- £58 12 8 
Dividend, 34 per cent In London Savings 
War Stock ... 2 ee 5 Bank .... —— es 
Dividend 3 per cent In 3 per cent De- 
Savings Bonds es E fence Bonds... 88 12 0 
Dividend 3 per cent ——— 148 19 7 
Defence Bonds : aa 1 14 





£148 19 £148 19 7 


The Arthur Stanley Eddington Commemoration Fund (1945): ‘The Council of the 
Society decided to commemorate the services to astronomy and to the Society 
of Sir Arthur Stanley Eddington, O.M., F.R.S., by instituting a Gold Medal 
bearing his name. As the result of an appeal to all Fellows of the Society, 
a total sum was raised amounting to £534 2s. 6d. £400 of this sum was 
invested in 3 per cent Defence Bonds on 1951 February 2. 


De | Pe 
1951 Jan. i. Balance of Fund ... 534 2 6 1951 *eb. 13. Purchase of Bonds 400 0 o 
Interest on Defence Bonds a 619 8 1951 Dec. 31. Balance of Fund :— 
Interest 1949-1951 transferred In London Savings 
from General Funds , . 3 Bank .. fstat 2-8 
At Bank .. ss 3 © 
4,564 





The Benevolent Fund (1950). 


a 
1951 Jan. i. Balance of Fund:— 1 18 1951 Grants made Pe Kae 
Donation received .. ae a 1951 Dec. 31. Balance of Fund 
Royalties received ... an 211 
£5 10 
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TRUST FUNDS 


The Lee and Janson Fund (1834 and 1879): In 1834 John Lee, Esq., LL.D., 
gave {100, and in 1879 T. C. Janson, Esq., bequeathed £200, the interest 
to be given to the widow or orphan of a deceased Fellow. ‘These amounts 
now stand in £309 16s. 3 per cent Savings Bonds, 1960/1970. 


| er a | 
1951 Jan.1. BalanceofFund... 100 16 2 1951. Payment to Widow of a 
1951. Dividends, 3 per cent Fellow ee ne - & © 
Savings Bonds eee eae 9 6 0 1951 Dec. 31. Balance of Fund :— 
Interest on P.O. Savings Bank In P.O. Savings 
Deposit ew Kin :- o 6 Bank ... ww Lee 2 
At Bank ... as a 7. © 
—— 86 2 8 


cass 2 8 £331 2 8 





The Turnor Fund and the Horrocks Memorial Fund (1853 and 1876): In 1853 
the Rev. Charles 'Turnor, M.A., bequeathed a sum of £500, which now stands 
in £430 10s. 4d. 3 per cent Savings Bonds, 1960/1970. In 1876 the Society 
received a sum of £38 15s., the unexpended balance of a fund collected for 
the purpose of erecting a memorial in Westminster Abbey to Jeremiah 
Horrocks: to this the Society added the sum of £55 15s., and the whole now 
stands in {95 13s. 2d. 3 per cent Savings Bonds, 1960/1970. The interest 
on these funds is to be used in the purchase of books for the library. 


ee @ 


1951. Dividends, 3 per cent 1951 Jan. 1. Balance of Fund 


Savings Bonds ; ows sss 5 (over-expended) 
1951 Dec. 31. Income of Fund 1951. Purchase of Books 
over-expended fe ae 3 9 2 


£19 


The Hannah Jackson (née Gwilt) Fund (1801): In 1861 Mrs Hannah Jackson 
(née Gwilt) gave £300 Consols, which now stands in £287 3 per cent Savings 
Bonds, 1960/1970 ; the interest to be given in medals or other awards in 
accordance with the terms of the Trust. 


ze ee 
1951 Jan. 1. Balance of Fund ... 6:18 3 1951 Dec. 11. Balance of Fund 
1951. Dividends, 3 per cent 


Savings Bonds 8 12 0 


£33: 4 3 kaa 4 3 


The Harry Watson Memorial Fund (1923): In 1920 Mrs Watson presented to 
the Society the sum of £300 as a memorial to her late husband, Lieut.-Col. 
Harry James Watson, F.R.A.S., the interest on this sum to be used for the 
purchase of books for the library, such books to be indicated by a special 
book-plate. The gift now stands invested in {£542 18s. 2d. 3 per cent 
Savings Bonds, 1960/1970. In 1923 Mrs Watson bequeathed a further 
sum of £958 17s. to the Society, which now stands invested in {965 Agri- 
cultural Mortgage 44 per cent Stock. The Council resolved that these 
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two sums should together constitute a Trust Fund, to be designated The 
Harry Watson Memorial Fund, to be used for the purchase and binding of 
books. 


nx <& fe. 
1951 Jan. 1. Balanceof Fund... 308 15 5 1951. Purchase of Books on Cae © 
1951. Dividends, Agricultural 1951 Dec. 31. Balance of Fund :— 
Mortgage 44 per cent a SS OS In P.O. Savings 
Dividends, 3 per cent mates Bank ... . <r 2 Oe 
es 16 5 At Bank ... 40 18 11 
Tax, 1950 April- 1951 —— 312 0 9g 
April, refunded a 19 10 
Interest on P.O. Savings Bank 
Deposit ; 2 oe 6 12 


£373 19 £373 19 9 





The George Darwin Lectureship Fund (i926): In 1926 Sir James Jeans presented 
to the Society the sum of {1000 for the endowment of an annual lectureship, 
to be called The George Darwin Lectureship, the lecture to be on some subject 
of interest to astronomers, preference being given, in electing a lecturer, to 
one normally resident outside the British Isles. 

This sum now stands in £1004 Consolidated 4 per cent Loan. ‘The 
income is annually applied to the purposes of the ‘Trust in accordance with 
the terms of the Deed of Gift. 

Sk & 

1951 Jani. Balance of Fund... 108 16 2 1951 Apr. Lecture Fee 

1951. Dividends, Consolidated 4 1951 Dec. 31. Balance of Fund :- 
per cent Loan : 40 3 2 In P.O. Savings 

Interest on P.O. Savings Bank Bank ... 
Deposit van 313 6 Less : Temporary 


advance from 
““C account.. 


£iso 10 1 


£152 12 10 





112 12 10 
£152 12 10 
i aeaaleniaiceataaiaiaieinlandaaeell 


The A. G. Stillhamer Trust (1937): A. G. Stillhamer, Esq., of Bloomington, 
Illinois, left all his property outright to Miss Maude S. Capps, of Bloomington; 
but on account of certain personal memoranda and conversation between 
Mr Stillhamer and Miss Capps, the latter resolved to carry out what she believed 
to have been Mr Stillhamer’s wishes by the payment to the Royal Astronomical 
Society of the sum of 2500 dollars in cash, the conditions of acceptance being 
that the principal is to remain intact in the endowment fund of the Society, 
and the income therefrom to be used annually* to pay expenses of scientific 
research or to purchase definite scientific instruments for use in scientific 
instruction or research. The bequest has been invested in {£491 10s. War 
Stock 3} per cent. 


a Se £ ws « 
4 


1951 Jan. 1. Balance of Fund... 243 15 1951 Dec. 31. Balance of Fund :— 

1951. Dividends, War Stock 34 In P.O. 
per cent ; wks Figs 7 4 «O Bank ... . £113 8 10 

Interest on P.O. Savings Bank At Bank . 150 6 0 
Deposit : “e nda 2% 6 — 


£263 14 10 


Savings 


263 14 10 
£263 14 10 








* Miss Capps, subsequently to the initial conditions of the Trust, agreed to the income not 
being expended annually. 
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The E. W. Brown Trust (1939): E. W. Brown, Esq., M.A., Sc.D., F.R.S., who 
died in 1938, bequeathed to the Society the sum of five thousand dollars, 
and desired that the income from the bequest should be used for assistance 
in the calculation of accurate orbits of the bodies of the solar system, such 
income as should not be used for this purpose being used for the general 
purposes of the Society. The bequest was received in 1939 July, and was 
invested in {1160 16s. 3d. War Stock 34 per cent. 


, a a ae ae! 
1951 Jan. 1. Balance of Fund: 252 17 9 1951 Dec. 31. Balance of Fund :— 
1951. Dividends, War Stock 34 In P.O. Savings 
per cent ov ies -- 4012 6 Bank ... .«» £200 12 0 
Interest on P.O. Savings Bank At Bank ... -- «6897 16 3 
+ ae Pe 418 0 — 298 8 3 


£208 8 3 £298 8 3 


Deposit 





The Plummer Bequest (19460): H. C. Plummer, Esq., M.A., F.R.S., bequeathed 
to the Society the sum of £1000, to be invested and treated as a ‘Trust Fund, 
the income to be at the disposal of the Council for all purposes, with a recom- 
mendation that they should consider the possibility from time to time of 
helping the Norman Lockyer Observatory. ‘The Society was also named 
as one of the residuary legatees. In 1947 October, a first distribution, under 
the terms of the will, of £1500 was received from the Administrators of the 
Estate, which has been invested in £1471 4s. od. 3 per cent Savings Bonds, 
1955/1965; this sum and any subsequent sum or sums which may be received 
from the Administrators will be used in accordance with the late Professor 
Plummer’s wishes. 

f a4 , & & 

1951 Jan. 1. Balance of Fund... 132 8 o 1951 Dec. 31. Balance of Fund 176 10 8 


1951. Dividends, 3 per cent 


Savings Bonds 44 2 8 


£176 10 8 £176 10 8 


LIST OF PUBLIC INSTITUTIONS AND OF PERSONS WHO HAVE PRESENTED GIFTS 
(OTHER THAN BY EXCHANGE) TO THE LIBRARY DURING THE YEAR I95I 


Academy of Sciences, U.S.S.R. 

H.M. Air Ministry 

American Embassy 

Armagh Observatory 

Association Frangaise d’Observateurs d’Etoiles Variables 
Association of Special Libraries and Information Bureaux 
Astronomical Society of South Africa 

Astronomical Society of ‘Tasmania 

Astronomische Gesellschaft 

Bamberg, Institut fiir Erdmessung 

British Astronomical Association, N.S.W. Branch 
British Interplanetary Society 
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British Society for the History of Science 

Buenos Aires, Servicio Meteorologico Nacional 
Butterworth’s Scientific Publications Ltd. 

Carnegie Institution of Washington 

Chinese Physical Society 

Coimbra, Observatorio Astronomico da Universidade 
Comité National Frangais de Géodésie et Géophysique 
Danske Amatorastronomers Organ 

Department of Scientific and Industrial Research 
Georgetown Observatory 

Geological Society of America 

Griffith Observatory, Los Angeles 

Imperial Chemical Industries 

International Union of Geodesy and Geophysics 
International Astronomical Union 

Jeremiah Horrocks Observatory, Preston 

Le Houga, Observatoire 

Los Angeles, Astronomical Department, University of California 
Lourengo Marques, Technical Statistical Department 
London Conference on Optical Instruments 

Lowell Observatory 

Mathematical and Physical Society of Egypt 

Maria Mitchell Association 

National Institute of Oceanography 

Oporto, Faculdade de Sciéncias 

Ole Romer Observatoriet, Aarhus 

The Editors of Rise Hvézd 

San Miguel, Observatorio de Fisica Cosmica 

Santiago (Spain), Observatorio 

Schweizerische Astronomische Gesellschaft 

Service de Prévision lonosphérique Militaire 

Sociedad Astronomica de Mexico 

Solar Eclipse Committee of the Science Council of Japan 
South African Association for the Advancement of Science 
Specola Vaticana 

Trieste, Istituto ‘l'alassografico 

Union Radio Scientifique Internationale 

University of lowa Observatory 

World Calendar Association Inc. 
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OBITUARY NOTICES 

ROBERT GRANT AITKEN was born at Jackson, California on r&64 
December 31. After a few years as Instructor of Mathematics and as Professor 
of Mathematics and Astronomy, he was appointed to the post of Assistant 
Astronomer at Lick Observatory in 1895. He was promoted to Astronomer in 
1907, became Associate Director in 1923 and Director in 1930. In 1935 he 
retired to Berkeley as Emeritus Astronomer and Director and died there 1951 
October 29. 

His active observing at Lick therefore covers a period of 40 years. ‘Though 
he did some work on comets, satellites and visual photometry of faint stars, it 
was Double Star Astronomy which claimed his lifelong devotion. On this 
branch of Astronomy he has made his mark to an extent which may, perhaps, be 
rivalled by a few astronomers such as Struve and Burnham, but is surely 
surpassed by none. He was fortunate in that he had at his disposal a famous 
instrument, ideal for his purpose, and a first-rate climate. ‘These splendid 
opportunities he used to the full. Even a superficial study of his magnum opus, 
the New General Catalogue of Double Stars within 120° of the North Pole, 
familiar to every astronomer as the ADS, suffices to show the quantity and 
quality of his contribution. 

Like every other double star observer who is forced to go to the limit of his 
optical power—and at times beyond that limit—Aitken has published some 
measures which are spurious, but such lapses are exceptional in his case. As a 
rule, the orbit computer who relies on Aitken’s observations has nothing to 
worry about. 

Aitken of course realized that, by virtue of his position, he was under a moral 
obligation to supply the observational data for the most difficult double stars 
known. If his attempt at measurement failed, no one else could have much 
hope of success. ‘This taught him, early in his observing career, the need for 
the greatest caution. Perhaps the most valuable advice he has given to the 
student of double stars, in his well-known textbook The Binary Stars, is contained 
in the following paragraph : 

“The most important precaution to be taken in double star observing is 
quite independent of instrumental adjustments. It is to make measures only on 
nights when the observing conditions are good. Measures made under poor 
observing conditions are at best of little value, and at worst are a positive 
hindrance to the student of double star motions. ‘They annoy or mislead him 
in his preliminary investigations and are practically rejected in his later work. 
| make this statement with all possible emphasis.” 

In 1895, when Aitken first entered the field, Double Star Astronomy was 
dominated by the figure of Burnham. Until the last quarter of the 19th century 
it was generally accepted that the Herschels and Struves had exhausted the 
possibilities of double star discovery, at any rate in the northern skies. In the 
course of routine programmes of measurement some new pairs were discovered 
now and then, by accident as it were, but no one deliberately searched for new 
pairs, except in regions south of those covered at Dorpat and Pulkovo. 
Burnham, using at first a refractor of only 6 inches aperture—smaller than 
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Struve’s 9} inches and much smaller than Otto Struve’s 15—soon proved 
that this opinion was entirely without foundation. When later on he had the 
opportunity to use telescopes of greater optical power, such as the Washburn 
15}-, the Dearborn 18}-, the Lick 36- and 12-inch refractors, and ultimately 
the Yerkes 40-inch, his discoveries continued unabated and his measures set 
the standard of what a keen-eyed, enthusiastic observer could do with such 
powerful instruments. One thing, however, Burnham did not do. He never 
made a systematic survey for duplicity. 

Aitken soon became convinced that such a survey had become a prime need 
of Double Star Astronomy, as a prerequisite for statistical investigations. His 
colleague Hussey had independently reached the same conclusion and in 1899 
the two astronomers started on the Lick Survey, dividing the sky down to 

22 between them. At first the 12-inch refractor was used for many of the 
searches, but by far the greater part of the survey has been done with the 36-inch. 

When Hussey left Lick in 1905, Aitken carried on alone and completed the 
survey in 1915. It resulted in the discovery of about 4400 new pairs—nearly 
all of them with distances below 5”—of which more than 3000 were Aitken’s. 
A considerable percentage of these, though by no means all, are very close and 
difficult objects. Already now, the Burnham, Aitken and Hussey pairs are 
strongly represented among the binaries of short period in our orbit catalogues. 
Yet Aitken has remarked on the frequency of discoveries of a type which could 
hardly have escaped detection even with a 6-inch refractor. ‘The same situation 
was encountered in later years when systematic searches were started in the 
southern hemisphere. It represents a further advantage of the systematic 
survey over the random searches, though even the first can never be exhaustive. 

Important though Aitken’s work as a discoverer is, it shows less than half 
the picture of his activities at the telescope and at the desk. ‘The demands of a 
systematic survey on observing time are very severe, but Aitken never forgot that 
discovery is only a necessary beginning. A full programme of routine remeasure- 
ment of difficult pairs, new as well as old, was kept up even while the survey 
was in progress and continued until his retirement. Numerous orbits were 
computed and, after the completion of the survey in 1915, Aitken embarked on 
statistical investigations, the results of which are given in The Binary Stars, 
the first edition of which appeared in 1918, the second, revised, in 1935. 

As if all this were not enough to keep him occupied, Aitken, after the death 
of his friend Eric Doolittle in 1920, took over the latter’s card catalogue—a 
continuation of Burnham’s General Catalogue—which he brought up to date 
and used for the preparation of the manuscript of the ADS, which was published 
in 1932. Only those who have worked on a similar project can form a correct 
estimate of the amount of time, patience and perseverance such a task requires. 

Aitken took a lively interest and held official positions in a number of 
scientific societies, foremost among them the Astronomical Society of the 
Pacific, of which he was President in 1898 and 1915 and Editor from 1897 to 
1908 and from 1911 until his death. He had his share of honours. It must 
suffice here to mention the award of the Lalande medal by the French Academy 
in 1906, of the Bruce medal by the Astronomical Society of the Pacific in 1926 
and of the Royal Astronomical Society’s Gold Medal in 1932. Later in that 
year he delivered the George Darwin Lecture, taking as his subject “‘ What we 
know about double stars”, a masterly exposition which should be carefully 
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studied by anyone interested in double star problems. He was the Society’s 
oldest living Associate, having been elected on 1913 June 13. 

When, after the First World War, the International Astronomical Union 
came into being and organized its various Commissions, it was a foregone 
conclusion that Aitken would become the first President of Commission 26, Double 
Stars. He was succeeded in this function by Hertzsprung in 1928, but remained 
a member of the Commission and was later elected its Honorary President, a 
gesture which the Grand Old Man of Double Star Astronomy greatly appre- 
ciated. 

Aitken had a strong constitution, which enabled him in his old age to overcome 
a serious illness as well as the effects of a street accident—the latter connected 
with his lifelong physical handicap: he was practically deaf, although with the 
help of a hearing aid he was able to follow a conversation or a lecture and to enjoy 
music, of which he was very fond. At the first I.A.U. Assembly, in Rome in 
1922, a foreign astronomer wished to discuss some double star matters with 
him and, faced with Aitken’s deafness as well as the necessity of speaking in 
English, did so at the top of his voice. ‘The attempt was not a conspicuous 
success and was given up in despair with the whispered remark, in the speaker’s 
own language: ‘ What a blessing for Astronomy that his eyes are so much 
better than his ears!’’ ‘‘ Yes, is not it ” immediately came from Aitken, who- 
as happens so often with the deaf—had missed most of the shouting, but 
understood the whisper perfectly. 

The popularization of Astronomy was his lifelong interest, to which he 
devoted even more of his time after his retirement in 1935. He was forever 
after his colleagues to write articles for the Pacific Leaflets and among his 
numerous own contributions that on the early years at Lick must have given 
pleasure to many astronomers as well. Aitken was a deeply religious man, 
greatly attached to his wife and his large family. ‘The death of Mrs Aitken a 
few years after they retired to Berkeley he felt very deeply, but overcame with the 
strength of mind characteristic of him. An ever-increasing part of his regular 
letters to me was devoted to the doings of his many children, grandchildren and 
great-grandchildren. He was very proud of them and happy that most of them 
lived near to him, so that he could see them often. 

If 1 may end on a personal note, there is much | have to thank Aitken for. 
‘Though we only met on one occasion for a few hours, when I passed through 
San Francisco in 1935 September, shortly after his retirement, our corre- 
spondence covers a period of 30 years. When in 1925 I left Leiden for Johannes- 
burg and started on work which was to some extent a feeble southern counterpart 
of his own work in the northern skies, our correspondence became an almost 
weekly one and his interest, encouragement and wise counsel helped me greatly. 
Nor did he stop short at that. He most kindly confirmed and measured a few 
of my own discoveries which proved to be rather too difficult for reliable measure- 
ment with my own smaller telescope. In one case his measures of 1926 are 
still the only reliable ones made of the pair. 

W. H. VAN DEN BOS. 


CHARLES DILLON PERRINE, former Director of the Cordoba 
Observatory, Argentine, died on 1951 June 21, at the age of eighty-three years. 
Dr Perrine began his astronomical career at the Lick Observatory in 1893. He 
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made many observations of comets, and was active in discovering them, his dis- 
coveries including comets 1895 IV, 1896 I, 1896 VII (periodic), 1897 I, 1897 III, 
1898 I, 1898 VI, 1898 IX, rg02 III. He was also the first to observe the 
periodic comets, d’Arrest at its return in 1897, Pons-Winnecke at its return 
in 1898, and Temple (2) at its return in 1899. In 1904 he discovered, on 
photographs with the Crossley reflector, the sixth satellite of Jupiter, and the 
following year the fainter seventh satellite; these two satellites form a pair 
with nearly the same mean distances (about seven times greater than that of 
the most distant of the previously known satellites) and have interlocking 
orbits. ‘Their motions are subject to large perturbations. From observations 
with the Crossley reflector of Nova Persei 1901, Perrine discovered the expanding 
nebulosity around the nova, caused by the light from the outburst as it travelled 
outwards, illuminating the interstellar cloud in which the nova happened to be. 
From his observations of faint spiral nebulae he was able to conclude that the 
number of such systems discoverable with this telescope was about half a million, 
providing the first evidence of the vast number of these objects, which has been 
fully confirmed by later observations. In 1903 he succeeded in obtaining the 
spectrum of Nova Aurigae (1891), which was then of the 14th magnitude, and 
showed that it consisted of bright lines superposed on a continuous spectrum. 

In 1909 Perrine left the Lick Observatory to take up the appointment of 
Director of the Cordoba Observatory, a position which he held until his 
retirement in 1936. A fine series of photographs of Halley’s Comet at its 
return in Ig10, together with measurements of position and of brightness, were 
obtained, which formed the basis of a large volume, published in 1934, which 
contained excellent reproductions of many of the photographs, together with 
the observations and their discussion. Sixteen volumes of the Resultados del 
Observatorio Nacional Argentino were published under his direction. By his 
energy and enterprise, Perrine was responsible for the creation of the Astro- 
physical Station at Bosque Alegre, with its 60-inch reflector. 

Perrine was interested in eclipse observations. He led the Lick expedition 
to Sumatra in 1901 to observe the total eclipse of May 18 that year, which 
secured successful observations. In 1914 he joined with Dr W. W. Campbell, 
Director of the Lick Observatory, in an expedition to the Crimea to observe 
the eclipse of August 21. Observations were hindered by clouds and the 
return journey was complicated by the outbreak of the First World War. 

Perrine was awarded the Lalande prize of the Paris Academy of Sciences 
in 1897. In 1902 he was President of the Astronomical Society of the Pacific. 
He was elected an Associate of the Royal Astronomical Society in 1904, and at 
the time of his death was the senior, by nine years, of the Associates of the 
Society. 

H. SPENCER JONES. 


(Reprinted from Nature by kind permission of the Editors) 


DONALD CAMERON-SWAN was born at Gateshead-on-'l'yne on 1863 
April 22, and died at Cape Town on 1951 August 19. He was the eldest son of 
Sir Joseph Swan, F.R.S., famous for his work on the incandescent electric lamp, 
artificial silk, chrome tanning and, of rather more importance to astronomers, on 
the development of various photographic processes including bromide paper and 
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the rapid photographic dry plate, the introduction of whick in 1877 revolutionized 
astronomy. 

It was with the photographic side of his father’s work that Donald became 
associated soon after he had finished his training as a mechanical and electrical 
engineer at the University College, Bristol. In 1885, Swan joined Thomas 
Annan of Glasgow to form a company to exploit the process of photogravure. 
This company was managed by J. Craig Annan and Donald Cameron-Swan, 
the sons of the two partners, and many fine works of art were produced at the 
firm’s studio at Lambeth. In 1893, after the death of ‘Thomas Annan and the 
withdrawal of his son to Glasgow, Donald was taken into partnership with his 
father and the name of the firm was changed to “ The Swan Electric Engraving 
Company”. ‘The manufacture of half-tone blocks was added to photogravure 
at the company’s new premises in the Charing Cross Road, and later typographic 
printing from ‘‘ Swan-type ” blocks was undertaken. Donald was the Managing 
Director and later the Proprietor of this business. He invented and patented 
several improvements in photo-engraving and at various times was a Medallist 
of the Royal Society of Arts and of the Royal Photographic Society of which 
he was a Fellow. 

During World War I, Cameron-Swan served for two years with the Ist 
Volunteer Battalion of the Queen’s Royal West Surrey Regiment, but transferred 
in 1917 to the Royal Naval Air Service. In 1918 he was gazetted to a Captaincy 
in the Royal Air Force, an appointment in which he took great pride. He 
retired soon after the war and in 1922 emigrated to South Africa where he 
settled in the Cape Peninsula and entered fully into the life of the community. 

Captain Cameron-Swan was a man of very wide interests both scientific 
and artistic. He listed his hobbies as water-colour sketching, photography, 
astronomy and Highland lore. He was immensely proud of his Scottish origin 
and took a keen interest in all things relating to Scotland. He was a Fellow of 
the Society of Antiquaries of Scotland, a Chieftain of the Clan Cameron 
Association, a member of the Scottish Historical Society and of the Cape ‘Town 
Caledonian Society. He was christened Cameron after the maiden name of 
his paternal grandmother and in 1900 by Deed Poll he formally adopted the 
Cameron as part of his surname. 

Soon after his arrival in South Africa he joined the Astronomical Society of 
South Africa and was a frequent lecturer to the very active Cape Centre which he 
served for many years as Chairman. He was elected President of the Astrono- 
mical Society of South Africa for the year 1930-31. His Presidential Address 
on the Rev. Fearon Fallows, the first H.M.A. at the Cape, reflects both his 
astronomical and historical interests. In spite of his advanced age, he made 
special preparations to observe the ‘Total Eclipse of the Sun on 1940 October 1, 
and travelled to the top of van Rhyn’s Pass where he obtained the photograph 
which was reproduced in the Society’s Occasional Notes, Number 9. 

Captain Cameron-Swan was beloved and respected by all who knew him. 
His dignified, cultured bearing called forth the instinctive designation of ‘a 
fine old English gentleman’’, though he himself would no doubt have 
preferred the adjective to be “Scottish’’. It could be said of him, as was said 
of his father : 

“* His habitual temper was one of considerate gentleness, graced by chivalrous 
courtesy, which with him was second nature. In every way he was the soul 
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of generosity. ‘Those who sought his advice never asked in vain ; and those 
who came to consult him never failed to receive the best that he could give. 
No wonder that his friends were many... Yet ever beneath his gentleness 
and courtesy there flowed a tranquil undercurrent of dignity and power... an 
impression of his quiet massive strength of purpose and that big simplicity, so 
compelling that no one ever expected him to be anything but his original self 
or to diverge one hair’s breadth from his own way.” 

Though of a very advanced age, Captain Cameron-Swan kept all his faculties 
until within a few weeks of his death. His mind was ever alert and he took a 
constant interest in the various societies of which he was a member. He was a 
punctilious correspondent and it was always a great pleasure to receive a letter 
from him so carefully and harmoniously composed and so neatly written in his 
beautiful copper-plate handwriting. 

He was elected a Fellow of the Society on 1931 January 06. 

R. H. STOY. 


‘THOMAS HUGH CLOSE of Pennant Hills, near Sydney, Australia, died 
on 1951 May 12, aged eighty years. In 1931 he retired from the position of 
principal designing engineer for the New South Wales Railway Department. 
He was a well-known amateur astronomer, and devised an improved graphical 
method of computing cometary orbits, which was published in the Journal of 
the British Astronomical Association. He was also a fine pianist. He is survived 
by two daughters. 

H. WRIGHT. 


HAROLD PAIN was born in Cambridge on 1873 March 24, and received 
his primary education at the Perse Grammar School. He graduated B.A. at 
Cambridge in 1904, proceeding to M.A. in 1908, and was ordained in 1904 to 
the curacy of St. Matthew’s, Cambridge. From 1908 to 1912 he was Warden 
of St. Matthew’s House and left Cambridge to take up parochial work as Curate- 
in-Charge of St. Andrew’s in the parish of Christ Church, Eastbourne. He 
became vicar of the latter parish in 1917, rector of All Saints, Lewes, in 1926, 
and vicar of Turville in 1932, where he remained until he retired in 1946. 
After his retirement he assisted the incumbents of various parishes in country 
districts, and finally helped at St. John’s, Bognor Regis, where he remained 
until his death on 1951 September 2. 

In his early days he displayed an interest in astronomy—an interest which 
developed with passing years—and during his period at Eastbourne he frequently 
delivered lectures on the subject. He built a small observatory at Eastbourne 
and also at Turville and made his own telescope; both the observatory and the 
telescope went to Nigeria where they were used by Dr Macnamara who, in his 
earlier years, frequently visited ‘Turville to learn from and work with Pain. 

In addition to his astronomical interests he had a number of hobbies—lathe 
work, wood turning, metal work, repairing clocks and watches, and music, the 
piano and organ in particular. 

He married on 1912 April 25 Dorothy Elizabeth Hargrove who survives 
him. He was elected a Fellow of the Society on 1919 April 11. 

M. DAVIDSON. 
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JOHN STEFANOS PARASKEVOPOULOS, the Superintendent of the 
Boyden Station of Harvard Observatory at Mazelspoort in South Africa, died 
suddenly on 1951 March 15. ‘‘ Dr Paras”, as he had long been known 
affectionately to astronomers the world over, had a slight illness during the two 
weeks preceding his death. On the evening of March 14 he seemed well on 
the way to recovery and it came as a great shock to his many friends in and 
around Bloemfontein to hear the sad news that death had overtaken him so 
suddenly. ‘Through his death, Astronomy has lost one of its most devoted, 
conscientious and capable servants, a man who dedicated his life to providing 
for his colleagues precision tools and basic material for the exploration of the 
universe of stars and galaxies. 

Dr Paraskevopoulos was born on 1889 June 20 at Piraeus in Greece. He 
received the degree of Doctor of Science from the University of Athens in 1910 
and spent several years as laboratory assistant in Physics and Chemistry at the 
University of Athens, the late King George I1 of Greece attending laboratory 
courses under him at that time. His scientific career was interrupted by nine 
years of military service in the Greek army during the Balkan Wars and during 
the First World War. He ended his military career with the rank of First 
Lieutenant. During part of his military service he was an instructor in 
Navigation at the Observatory in Athens ; he was active in the field as well 
and received several Greek war medals including thirteen bars for battles in 
which he had fought. 

After demobilization in 1919 he was sent to America to study astronomical 
methods of research and to gather information and estimates of prices regarding 
a possible large telescope for the Athens Observatory. ‘lhe funds which had 
been set aside for the purchase of this telescope evaporated during the inflation 
of Greek currency in the post-war years. Dr Paras spent most of his two years 
in America studying spectroscopy at the Yerkes Observatory, but he worked 
also for several months at the Mount Wilson Observatory and at the United 
States Weather Bureau in Washington, D.C. 

During his stay at the Yerkes Observatory he met his future wife, Dorothy 
W. Block, then a graduate student at the Yerkes Observatory. ‘he Parases 
were married in the summer of 1921, two months before his return to Athens, 
where he became Head of the Astronomical Department of the Observatory. 

When it became evident that the large telescope for the Athens Observatory 
would not materialize, Dr Paras accepted in 1923 September, from Dr Harlow 
Shapley, an offer of the Superintendency of the Harvard Observatory’s Southern 
Station. At that time the Boyden Station was located at Arequipa, Peru, ard 
one of Dr Paras’s first assignments was to investigate conditions for the removal 
of the Boyden Station from Arequipa to a more suitable location. During 
1923 to 1925 Dr Paras made three experimental expeditions to investigate 
conditions at high altitudes in Chile and in Southern Peru, but in 1927 it was 
decided that the Boyden Station was to be transferred from Arequipa, Peru, to 
South Africa. 

Dr and Mrs Paras arrived in South Africa in 1927 and undertook there the 
difficult and delicate tasks of, first, selecting a site for the Station, and of obtaining 
this site, and access to it, under the most favourable conditions, and, finally, of 
remounting the equipment that had been sent.across from Peru. In the 
execution of this difficult assignment, Dr Paras was nobly assisted by his wife. 

20 
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The Boyden Station can truly be said to be the Parases’ Observatory. Under 
Dr Paras’s Superintendency the original equipment was extended and modified. 
New mountings were made for several of the older telescopes and the two 
biggest items of new equipment that were set up under his direction were the 
60-inch Rockefeller Reflector and, only a few months before Dr Paras’s death, 
the Armagh-Dunsink-Harvard telescope of Baker-Schmidt design. It was 
indeed a privilege for the writer to have been with Dr Paras at the time when he 
was mounting and adjusting the precision optics of the ADH telescope. With 
Dr Paras’s supervision and participation in the work, one hardly felt surprised 
that the first test plate showed the telescope to be in almost perfect focus and 
with hardly any need for further night-time adjustment. Dr Paras had an 
uncanny knack with instruments and he could unfailingly detect the exact spot 
where the trouble lay when any difficulty arose in the running of any telescope. 
His greatest joy was to have all of the delicate telescopic equipment of the 
Boyden Station in perfect running order at all times. 

The building of a good observatory means more than equipment and 
maintenance. Efficiency of operation requires the presence of a competent and 
devoted staff and of good relations with many elements in the community. 
Dr Paras was truly loved and respected as a father by his staff, observers and 
mechanics alike; he was one of the best-known figures around Bloemfontein, 
and he was held in great respect by all elements of the community. The Boyden 
Station, one of the finest of Southern Hemisphere observatories, can truly be 
said to be a monument to Dr Paraskevopoulos. 

There is a considerable Greek element among the population of South 
Africa. Dr Paras was the unquestioned leader of the Greek community of 
Greater Bloemfontein, but throughout South Africa, in fact throughout Africa 
south of the Equator, Dr Paras was looked upon as one of the principal Greek 
leaders. Dr Paras was known especially for his successful efforts on behalf of 
Greek War Relief during the Second World War, but he derived perhaps even 
more his great strength with the Greek community through his kind and wise 
counsel freely given. 

Dr Paras held life membership in many scientific societies, including the 
Royal Astronomical Society, the American Astronomical Society, the South 
African Association for the Advancement of Science and the Société Astrono- 
mique de France. He had the honorary degree of Master of Arts from Harvard 
University, was a corresponding member of the Greek Academy and was the 
recipient (in 1950) of one of the highest Greek medals, that of the Order of 
Phoenix. He was an extramural Professor of Astronomy at the University of 
the Orange Free State and two days before his death he received official noti- 
fication that he had been appointed by the French Government an Honorary 
Consular Agent for France for the Orange Free State and Basutoland. The 
Astronomical Society of the Pacific awarded him a Comet Medal in 1940. 

Throughout his life photography was one of Dr Paras’s chief hobbies and 
he left behind excellent collections of photographs of cloud formations over 
Harvard Kopje. Dr Paras was a cultured and widely-read man. He was an 
accomplished linguist, who spoke six languages fluently while being able to 
express himself reasonably well in another two or three. One of his great 
hobbies throughout his life was to keep copies of quotations and his widow, 
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who assisted me in the preparation of the present obituary, has selected from 
among these one that serves eminently as his epitaph : 
‘To live in hearts we leave behind 
Is not to die.” 
BART J. BOK. 


CHARLES LANE POOR, a Fellow of the Society since 1893 November 10, 
died at his home in New York City on 1951 September 27. He had been 
Professor of Astronomy and Celestial Mechanics at Columbia University for 44 
years until his retirement in 1947. He was born in Hackensack, N.J. on 1866 
January 18. He took the Bachelor of Science degree at the College of the City 
of New York in 1886, and the Master’s degree from the same college in 18go. 
For his graduate work he went to the Johns Hopkins University where Simon 
Newcomb was then Head of the Departments of Mathematics and Astronomy, and 
he assigned to Poor as a dissertation for the partial fulfilment of the degree of 
doctor of philosophy the perplexing and challenging problem of Comet 1889 V. 

The comet, discovered by Brooks on 1889 July 6, soon attracted the widest 
attention. On the observational side, on August 1, Barnard at the Lick Observa- 
tory found that the comet consisted not only of one body but of a family of 
comets moving together in space. ‘The companion comets were observed by 
Barnard until November 25, and the last observation was made by him on March 
20, a month later than by any other observer. ‘The comet followed an elliptic 
path of period about seven years. 

Strange as were the happenings of the comet as witnessed by Barnard, the 
changes in the orbit were far more remarkable, for in all probability the 1889 
comet was identical with a comet observed more than a hundred years earlier in 
(770. Upon the computation of the orbit of this comet by Lexell, it was found 
to be revolving about the Sun in a period of five and a half years. ‘This was 
considered to be remarkable, for the comet was visible to the naked eye and should 
have been seen at some of its former returns. However, the comet had never 
been seen before, nor has it ever been seen since. 

Lexell found that the comet made several close approaches to the planet 
Jupiter and that in the year 1779 the attraction of the planet on the comet was 
over two hundred times as great as that of the Sun itself. ‘The body, because 
of its never having been observed since 1770, has been called “* Lexell’s lost 
comet of 1770” 

S. C. Chandler investigated the orbit and found that “ several months 
before reaching its perihelion in 1886, it passed into the sphere of Jupiter’s 
attraction and was deflected ‘nto a hyperbolic path about the planet, remaining 
for more than eight months under its control—the disturbing action of the Sun 
being insignificant ’’. 

Poor’s careful investigation showed that the comet passed the centre of 
Jupiter at ‘‘a distance not greater than 3-65 and not less than 1-00 radius of 
the planet itself. In other words, the centre of the comet may have grazed the 
surface of Jupiter. There are many interesting problems connecting 
the comet with the fifth satellite of Jupiter. ‘There is certainly great probability 
that the satellite passed directly through the comet; the mean path of the 
comet intersected that of the satellite, so a direct collision was possible ’’. 


“e 
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The fine quality of his research on the 1889 V comet was rewarded by 
Poor’s appointment to the Johns Hopkins faculty, where he succeeded Simon 
Newcomb as Head of the Department of Astronomy. In 1899 he resigned from 
the Hopkins to take over the cotton factoring business of his father and he had 
charge of cotton mills in the State of South Carolina. The call of science was 
far greater than that of business and in 1903 he became Professor of Astronomy 
at Columbia University. In 1947 he became Professor Emeritus, which position 
he held until his death. 

Dr Poor had many interests. He was an ardent yachtsman, and in the 
1900s he was the owner of racing yachts, one he called by the astronomical 
name of Mira. For 25 years he was the Chairman of the Admissions’ Committee of 
the New York Yacht Club. He wrote books on the measurement of yachts and 
several books on navigation. He invented what amounted to a circular slide- 
rule for solving the problems of navigation, both by the older methods and by 
the newer lines of position. In fact, one of his navigation instruments went 
along with the American delegates on the Cunard liner “ Aquitania”’ on the way 
to the I.A.U. Brussels Conference in 1919. 

He is survived by his wife, the former Anna Easton, also by two sons, five 
grandchildren and six great-grandchildren. 

S. A. MITCHELL. 
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PROCEEDINGS OF OBSERVATORIES 


Royal Greenwich Observatory 
(Director, Sir Harold Spencer Jones, F.R.S., Astronomer Royal) 


Meridian Department.—With the completion in April of the observation of 
the narrow belt of stars around the Herstmonceux zenith for use with the photo- 
graphic zenith telescope, the programme of observations with the Airy transit- 
circle has been further restricted to the Sun, Moon and planets, together with 
the necessary check and azimuth stars. 

During the year the following observations were obtained :— 


Sun 129 ~=0©Venus 40 += Palilas 3 
Moon 95 Other planets 67 + Vesta 3 
Mercury 13 Ceres 7 Other minor planets 9 
Standard stars 1910 ~=6©F K 3 stars 159 PZT stars 516 

An order for the cameras, for conversion of the microscope micrometers of 
the Cooke reversible transit-circle to photographic recording, has been placed. 
A new coma-free object glass for this instrument has been ordered and is now 
completed. 

Further observations with one of the collimators of the Cooke instrument, 
at the site of the meridian group of buildings at Herstmonceux, for the estimation 
of the relative seeing on azimuth marks at 400 and 1 200 ft., were made soon after 
the crop grown on the field to the south of the site had been gathered. The 
sunshine, thr's late in the season, was not very strong but the observations suggest 
that the advantage of the greater distance of the 1 200-ft. mark more than com- 
pensates for the impaired seeing over this longer path. Another opportunity 
for measures to be made may arise next summer before final decision must be 
made as to the position of the marks. 

An investigation is being conducted into the cause of the large variations with 
temperature of the collimation error of the Cooke instrument. It has been 
found that the collimation depends more on the rate of change of temperature 
than on the temperature itself. ‘The collimation error can be expressed as 

¢—0"-007 0( + 0-002 1) +.0"-176( + 0-006)¢, 
where @ is the difference in temperature in deg. F, from an arbitrary value, and 
é is the rate of change of temperature in deg. F per hour. 

This incorporation of a term involving the rate of change of temperature 
has resulted in very accordant results from the analyses. It appears probable 
that the collimation changes are due to a warping of some portion of the telescope. 
An investigation to endeavour to locate the cause has reached the stage where a 
series of measures taken after rotation of the eye-end have indicated that the 
variations are not in the micrometer box. It is proceeding now with the eye-end 
half of the telescope tube rotated through 180° around the optical axis. If the 
variations of collimation can be traced and cured much observing time expended 
in determining the instrumental constants would be saved for more useful work 
on the heavens. 
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The design of the building to house the Cooke transit-circle at Herstmonceux 
is at an advanced stage. 

Astrometry and Astrophysics Department.—The reduction of the measured 
coordinates of stars in the Cape Zone — 56° to —60°, work on which had been 
suspended for more than a year, was resumed after colour indices for the region 
9-24" arrived in April. Errors of position depending on colour and magnitude 
have been computed, making use of the R.A. overlap of half the plate-width, 
and the corresponding corrections have been applied to about half the measures. 
When the corrections have been completed, it will remain to convert the measures 
to R.A. and Dec. ‘This can be done simply by linear correction from the 
residuals where the standard coordinates were derived initially from good 
meridian places. Where only crude places were available, however, the residuals 
are too large for this differential method to be used with safety, and the process will 
have to be the much longer conventional one of transforming tangential to 
spherical coordinates. 

The astrographic refractor has been used mainly in photographing the four 
brightest minor planets. During the year 20 plates were secured of Vesta, 
51 of Pallas, 22 of Juno and 24 of Ceres; 82 of the total of 117 have been measured 
and reduced. Some 33 plates have also been exposed on other objects, mostly 
comets or fainter minor planets. ‘The 10-inch guiding telescope has been used 
for occultations when such observations could be combined with the photographic 
programme. 

A camera using a 5}-inch Ross aircraft reconnaissance lens working at / 5 
has been attached to the astrographic mounting and is at present under test. 

Poor observing weather, together with a lack of observers, has reduced the 
use of the Yapp reflector: only 57 spectra were secured on 44 stars. A few 
trial plates exposed on the Moon at the Cassegrain focus showed surprisingly 
good results, considering that the limb is necessarily 15’ off axis. 

Eclipse of 1952 February 25.—Apparatus has been assembled and adjusted 
for four cinema-stations, to employ the method tried out at Mombasa in 1948 
November. In addition, two photoheliograph-type cameras have been prepared, 
to work with coelostats, with the aim of obtaining a number of large-scale photo- 
graphs of the Moon as silhouetted against the Sun, so that limb-corrections can be 
applied to the cinema-results from photographs taken at the precise libration. 
The scale is suitable for the Washington measuring-machine, and if pictures of 
sufficient definition are obtained they will be measured in Washington. ‘Two 
stations will be in the Sudan, one each side of the track, and each of these will have 
cinema equipment of the Mombasa type and also a photoheliograph assembly. 
If both photoheliographs get satisfactory results, both before and after mid- 
eclipse, they will provide a series of overlapping arcs covering the entire lunar 
limb, nearly at one libration throughout. One station in Iraq and one in Kuwait 
will each have the cinema equipment only. All four will have short-wave 
receivers, rhombic aerials, and chronographs. Helwan Observatory is coopera- 
ting in the expeditions to the Sudan. Preliminary values of the times, pier- 
azimuths, position-angles, crescent-lengths, etc., have been worked out for all 
four stations, together with complete working schedules. 

Time Department.— Astronomical observations for time determination have 
been made throughout the year at Abinger using a Bamberg broken transit 
instrument and at Greenwich with a small reversible transit. At Abinger 300 
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observations were obtained on 132 nights and at Greenwich 247 observations on 
164 nights, making a total of 547 observations in the twelve months. 

In order to derive as uniform a time system as possible for the estimation of 
clock performance, the astronomical observations are corrected for the effects 
of polar variation and for the annual fluctuation in the rate of rotation of the 
Earth. A number of determinations have been made of the amplitude and 
phase of the annual fluctuation. These have been based on an examination of 
clock performance over a number of years and have thus given an average value 
over an extended period. With the improved clocks now available at the Royal 
Observatory, it has become possible to evaluate the effect over single twelve- 
monthly periods and it is apparent that substantial variations in phase and amplitude 
may occur from year to year. ‘lhe corrections to be adopted in current work 
will, in future, be based on the most recent available data. 

‘The improved performance of crystal clocks employing ring-type crystals in 
a bridge circuit now appears firmly established. Development work is pro- 
ceeding on improved forms of crystal drive and temperature control. 

Optics Laboratory.—During the last year work on the Photographic Zenith 
‘Tube has been mainly a matter of consolidation and completion of details. A 
partial assembly of the main components at the works of Messrs Grubb, Parsons 
assisted in this process, and also enabled preliminary tests to be made which 
indicate the probability of ultimate satisfactory instrumental performance. 
Installation of the main structure of the auxiliary frame on the final sole-plate 
enabled the stability and amount of vibration to be assessed. With the addition 
of cross bracing the rigidity is now regarded as sufficient. As a precautionary 
measure provision has been made for withdrawing heat generated in motors and 
solenoids that are close to the instrument. 

At the outset some difficulty was experienced in securing satisfactory 
performance of the rotary reversing mechanism; but this has now been overcome. 
The shutter, which had hitherto been tested only in the form of a rough model, 
has been constructed, and its performance comes up to expectation. A minor 
but important alteration of the rotary, which had long been desired, has now been 
carried out: easy access to the rotary stops has been provided for their removal and 
servicing, whereas previously access was only possible after extensive dismantling. 

All the components of the instrument have been completely dismantled for 
final finishing. ‘This has now reached an advanced stage, and delivery of the 
completed instrument is expected at an early date. 

Solar Department.__Yhe Sun was photographed on 280 days. Up to 
November 30 there are six days unrepresented in the combined series Herst- 
monceux and Cape, but at least four are obtainable at Kodaikanal. Cape 
negatives have been received in duplicate up to 1951 June 30. ‘Three negatives 
have been received from Kodaikanal to fill the gaps in the Greenwich—Cape 
series for 1950. Negatives for 1950 April 23, July 3 and July 5 were kindly 
supplied by the Director of the Mount Wilson and Palomar Observatories to 
complete the Herstmonceux—Cape—Kodaikanal series for 1950. 

The measurement of the combined series has been made from 1948 June 2 
to 1950 January 6. ‘Tables of the mean daily areas and mean latitudes of sunspots 
for each solar synodic rotation in 1946 have been published in Monthly Notices 
1951. ‘The Greenwich Photoheliographic Results for 1939 are in the process of 
reproduction. ‘The volume for 1937 has been published. 
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On September 1, six plates were obtained through increasing cloud at one- 
minute intervals from just after first contact of the partial solar eclipse. ‘The 
reduction of the measures gives the time of first contact as 11" 19™ 515-0 + 180 U.T. 

The Sun’s disk was observed in Ha on 162 days; on 36 days observations 
were only possible for } hour or less. 269 measures for any small line-of-sight 
motion were made on (1) normal and (2) flare patches of bright flocculi associated 
with sunspots, most of these measures also giving effective line-widths of Ha. 
152 measures were made on dark filaments on the disk, and 59 measures on limb 
prominences. Line-of-sight motions for dark markings exceeded 100 km/sec 
in six cases, the maximum value being 145 km/sec inwards to the Sun on May 17. 
82 sets of photometer measures were made collectively on normal bright flocculi 
and flares. 54 flares were observed during the year, of which 43 occurred in 
the second quarter. Only two flares were of importance 3, viz. on May 18 (first 
observed at 10" 43™ U.T.) and September 3 (138 13"). 

On December 17 at 09" 40™ an extensive curved prominence was observed 
with its base 3’ above the north-east limb. ‘The highest part of this prominence 
rose from approximately 5}’ to 7’ in 27 minutes. 

For the recording of flares from their synchronous ionospheric effects, a 
new S.E.A. (sudden enhancement of atmospherics) recorder was installed on 
November 28. ‘The receiver is working on a frequency of 27kc;s (11:1km) 
but the equipment enables a choice to be made of the operating frequency over 
a fairly wide range. ‘lhe original recorder has again been modified to serve as a 
sudden-phase-anomaly indicator (combined amplitude of sky and ground waves) 
receiving GBR, Rugby, on a frequency of 16kc/s (18-7km). A double-pen 
recorder produces the dual traces for direct comparison to be made. A minor 
flare was indicated on December 17 and this was confirmed by direct observation. 
Other minor flares were indicated on December 15 and 21. 

Nautical Almanac Office.—Vhe 1952 editions of the annual publications of the 
Office and the four-monthly parts of the Air Almanac for 1951 September to 
1952 August have been published during the year. No change, beyond those 
already reported, has been made in these publications. ‘The editions for 1953 
are at various stages of publication. 

Beginning with the editions for 1953 the Air Almanac and the American Air 
Almanac will become a single publication, under the title of the Air Almanac and 
will be produced jointly by the Nautical Almanac Offices of the Royal Greenwich 
Observatory and the U.S. Naval Observatory. ‘The general form of the new 
almanac will resemble closely the previous ones, with some rearrangement of 
the material, but with little change of content. It will be printed and published 
separately in Britain and the United States, but the separate editions will be 
photographically reproduced from identical material. 

Considerable work has been involved in the change-over of routine calculations 
from hand methods to those using punched-card machines. ‘lhe machines have 
also been used in the computation of Decca lattices and for statistical analysis 
for other Departments of the Observatory. 

The annual discussion of observed occultations for 1947 was published in the 
Astronomical Journal and that for 1948 is in course of publication. The combined 
list of all observations for the years 1943 to 1947, which will form an Appendix 
to Greenwich Observations 1939, is also in course of publication. During the year 
18 occultations were observed at Herstmonceux by the staff of the Office. 
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Preliminary investigations have been completed and work on Planetary 
Co-ordinates for the Years 1960-1980 has commenced. 

Mr Sadler visited Canada and the United States of America in October. 
He attended the meeting of the MAP Division of the International Civil Aviation 
Organization, at which the new Air Almanac was adopted as a basis for an inter- 
national almanac. He was able to discuss the proposed amendment to the lunar 
ephemeris, and the many other changes in the fundamental ephemerides, with 
Dr G. M. Clemence of the U.S. Naval Observatory and with other American 
astronomers. Specific proposals regarding these changes are being incorporated 
into a joint report (with the U.S. Nautical Almanac Office) to I.A.U. Commission 
4 on Ephemerides. 

The navigational work of the Office has again been heavy. Apart from the 
revision of the Air Almanac, new tables for the reduction of sights are being 
produced both for the Royal Navy and the Royal Air Force. Although in both 
cases the tables are being photographically reproduced from copy prepared in 
the U.S.A., much detailed work has been required. On the completion of these 
tables, and with the revised editions of both the surface and air Almanacs, it is 
hoped that the provision for astronomical navigation may remain unchanged 
for many years. 


Royal Observatory, Edinburgh 
(Director, Professor W. M. H. Greaves, F.R.S., Astronomer Royal for Scotland) 

Stellar Spectrophotometry.—The spectrophotometric studies of early-type 
stars brighter than the fifth magnitude have been continued. ‘I'wo highly 
reddened sixth magnitude stars of Draper type Bo (HD 34078 and 190603) have 
been added to the observing programme. Eighty-one spectra were taken on 
51 nights. 

The temperature control of the spectrograph, which uses a Wheatstone 
bridge and a mechanical relay system, has given trouble, and experiments are in 
progress on an electronic control designed to vary the heating current in a 
continuous manner and thus maintain a more constant temperature. 

The microphotometer has been fitted with a Schwarz thermopile in place 
ot a Moll thermocouple. ‘This has led to a considerable increase in the efficiency 
of the instrument and, with the light available, a slit of 0-5 mm x 3. can now be 
used when required. ‘lhe method of measurement involves the adjustment of 
the galvanometer reading for clear plate to a fixed value and the necessary control 
is now effected by polarizer and analyser prisms. 

Measures of the spectra of stars of type Bi were completed early in the year 
and have been completely reduced, with the exception of P Cygni, to which the 
normal reduction methods cannot be applied. A Publication giving the results 
for seven of the stars is in an advanced state of preparation. ‘The measures of 
P Cygni in the region of the interstellar 14430 band, while difficult to interpret 
precisely, show clearly that this band is not abnormally strong, and it may well 
be that the abnormal reddening of the star is not to be attributed entirely to space 
reddening. 

In the last Report it was stated that measurements of intensity had been 
secured for some members of the series 52G~—n?H?® of ionized helium which has 
been found to be present in stars of type O. The measurements of spectra of 
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type O have now been extended to cover the whole of the series not previously 
measured, so far as it falls within the region to which the emulsion used is sensitive. 
In spite of the fact that the series limit (A 5694°5) is masked by the C III emission 
line at 45696, it has been possible to measure the discontinuity and the change 
of gradient at the limit. The additional measures also include the interstellar 
lines at AA 5780, 5797 and 6284. 

An analysis of the error of measurement due to plate grain, made for the 
purpose of weighting the measures of spectra of P Cygni, shows that the error 
in density of the Ilford Astra VIII plates used is proportional to the square root 
of the (total) density, in accordance with the theoretical result for emulsions of 
uniform grains, and that for the highest efficiency the density should be between 
0-2 and 0-3. 

Schmidt Telescope.—'The 24,16-inch Schmidt telescope, of 60 inches focal 
length, constructed by Messrs Cox, Hargreaves and ‘homson, was delivered in 
February. Its erection and adjustments were sufficiently far advanced for 
preliminary tests of its performance to be made by mid-April. 

The star images were found to be perfectly circular and free from aberrations 
over the whole field of diameter 4°. Close examination of the images of bright 
stars showed, however, that the star disk and halation circle were surrounded by 
a faint, slightly eccentric outer halo of diameter 1-3mm. ‘This halo was found to 
arise from a single internal reflection at each surface of the corrector plate. 
Examination of films taken with other Schmidt telescopes showed that similar 
haloes were visible around the images of all bright stars. 

The scattered light introduced by these haloes into the field may be deleterious 
to accurate stellar photometry and it was therefore decided to apply anti-reflecting 
coatings to the surfaces of the corrector plate, so as to reduce, as far as possible, 
the proportion of reflected light. In view of the size of the area of optical glass 
to be coated, some development work was undertaken with sheets of glass of the 
same size prior to the treatment of the corrector plate itself. By kind permission 
of the Astronomer Royal, successful preliminary experiments were made by Dr A. 
Hunter, using the vacuum aluminizing plant of the Royal Greenwich Observatory. 
The plate was finally coated with magnesium fluoride by the firm of Messrs J. 
Pearson & Sons, Stamford Hill, London, N.16, in the presence of Mr F. J. 
Hargreaves. It was returned to Edinburgh in the latter half of December. 

Solar Work.—The Sun was observed with the combined spectrohelioscope 
and spectrograph in Ha light on 158 days. Accurately oriented disk drawings 
for sunspots in white light were secured on 129 days with the 5-inch solar 
image. 

‘Twenty-five flares were observed during the year, classified as foilows:— 
Class 1, eighteen; Class 2, three; Class 3, four." ‘Twenty-one of these flares 
occurred during the first six months of the year—a period of great solar activity, 
associated with the appearance of an active region in heliographic longitude 
50°-100°, latitude N. 10°. ‘This region was first seen with the spectrohelioscope 
on January 24, and was followed at its successive returns until October 20. It 
gave rise to many remarkable spot groups, including that of C.M.P. May 16-0 
(area 4850m), and to a number of long-lived prominences. Flares observed in 
this region on February 24 (Class 3), February 25 (Class 3), March 24 (Class 3), 
May 17 (Class 2) and May 18 (Class 3) are worthy of note. An account of some 
of these flares and of their associated ionospheric effects is in course of preparation. 
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Work with the spectrograph has been continued. One hundred and seventy- 
three calibrated plates were taken of the spectra of flares, plages and prominences 
of various types. 

An account of the work carried out by Dr Mary Conway (now Mrs H. A. 
Briick) with this instrument (‘“‘ Studies of H«-line Profiles in Prominences ’’) has 
been communicated to the Society. 

Investigation of the ionospheric effects of flares has been extended. ‘The 
long-wave receiver for the recording of sudden enhancements of atmospherics 
(S.E.A.s) at a frequency of 27kc/s has operated satisfactorily throughout the 
year, and has provided valuable information of the occurrences of flares during 
daylight hours. A second receiver has been installed to provide continuous 
records of short-wave fadeouts in the frequency range 5—20 Mc s. 

Telegraphic reports of the observation of major flares have been sent to the 
Royal Greenwich Observatory, to Meudon and to the Cavendish Laboratory, 
Cambridge: quarterly lists of flares and S.E.A.s have also been distributed to ten 
persons and institutions. 

The Cormack coelostat, constructed by Messrs Cox, Hargreaves and ‘Thomson 
of London, was delivered and erected during April. ‘This instrument, which was 
provided by a generous grant from the Robert Cormack Bequest Committee of 
the Royal Society of Edinburgh, is on loan from the Society. It was designed by 
Dr Ellison, in collaboration with Messrs Cox, Hargreaves and ‘Thomson, for use 
with the spectrohelioscope and spectrograph, and comprises primary and 
secondary mirrors of fused quartz, of 10 inches and 8 inches clear aperture 
respectively. Spare mirrors of ‘“‘ pyrex” have also been provided, so that the 
equipment need never be out of action when the mirrors are being aluminized. 
The move of the spectrohelioscope and spectrograph to the new site in the 
‘Transit House was begun in the middle of December. 

Between April and December the Cormack coelostat was used to feed a 
photoelectric spectrophotometer, designed by Mr Smyth in connection with an 
investigation begun by him at the Solar Physics Observatory, Cambridge. In 
this investigation a series of photoelectric measurements have been made on both 
wings of the solar K-line with a view to detecting asymmetries due to corpuscles 
emitted from flares or M-regions. It was planned to undertake this work using 
a siderostat on loan from the Cambridge Observatories, but the Cormack coelostat 
having become available, it was used until, with the removal of the spectrohelio- 
scope in December to the Transit House, the siderostat previously used for 
feeding the spectrohelioscope became available for this work and the photoelectric 
spectrophotometer was transferred to the Optical Room. 

In these measurements of the solar K-line wings a mercury lamp was used as 
a wave-length standard and correction for varying solar altitude was made by 
assuming that over the small spectral range involved a definite variation of atmo- 
spheric extinction introduces a constant relative spectral gradient. For a single 
set of readings an internal consistency of less than 0-3 per cent was obtained and 
the drift of the readings over several months was less than 1 per cent. A fine 
summer enabled many observations to be obtained during a period of moderate 
solar and auroral activity. Reductions are still in progress: there is some evidence 
for real variability in the violet wing of the K-line. 

Further attempts to detect local corpuscular emissions on the Sun were made 
with a “one-dimensional photoelectric spectroheliograph”, with which the 
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Sun’s disk was scanned and regions of asymmetric K-line absorption could be 
displayed on an oscilloscope. Apart from one doubtful observation, it appears 
that this method is not sufficiently sensitive at present. 

Blue Sun.—-The blueing of the Sun and Moon on 1950 September 26 was 
caused by a smoke layer between 31 000 and 43,000 feet. ‘The source of the smoke 
lay in the extensive forest fires buring in Alberta on September 23. Reference 
was made in the previous Report to a spectrophotometric investigation, using the 
36-inch reflector and attached spectrograph. ‘This has led to the following 
conclusions :—(a) ‘The blueing was a scattering effect and the particles causing 
it were dielectric (non-absorbing) and were uniform in size and constitution. 
The relation between the diameter d and the refractive index m of the scattering 
particles was deduced to be d(m—1)=0-519 microns. It is suggested that these 
particles were globules of oil caused by the distillation of wood in the fires. (5) In 
addition to the selective effect, there was a heavy neutral extinction. It is 
suggested that all or part of this may have been due to another system of particles 
in the smoke layer and that these particles were conducting (absorbing), their 
constitution being carbon. 

A paper by Mr R. Wilson describing this investigation (“‘’The Blue Sun of 
1950 September’’) has been communicated to the Society. 

Stellar Scintillation._Photoelectric recording of stellar scintillation has been 
continued on the lines described in the last Report. Over 200 films of scintillation, 
taken under a wide variety of “seeing’’ conditions, have been analysed. ‘The 
dependence of the amplitude and frequency of the brightness fluctuations upon 
stellar altitude and upon telescope aperture have been investigated. 

The scintillation of planets and satellites has also been examined over a range 
of apparent diameters extending from 50” to 1"°5. These results have led to 
an estimate of the average size (7-6cm) of the irregularities causing scintillation, 
and of their average distance (5-2 km at altitude 30°). 

A paper by Dr M. A. Ellison and Mr H. Seddon describing this work (‘‘ Some 
Experiments on the Scintillation of Stars and Planets’’) has been communicated 
to the Society. 

Photomultipliers.— Sensitivities and dark-currents of the Observatory’s stock 
of 931-A photomultipliers were measured, and the best tubes should be 
comparable with ther P21. ‘The regularity of photomultiplier cathode sensitivities, 
high-stability power supplies, and the effect of the Earth’s magnetic field on 
photomultiplier sensitivities were also investigated. 

A paper by Mr M. J. Smyth (“ Notes on the 931—-A Photomultiplier’’) has 
been communicated to the Society. 

Publication.The Astrographic Catalogue, Perth Section, Dec. — 39° (Volume 
11 of the measures made at Edinburgh of plates taken at Perth, Western Australia), 
published under the auspices of the International Astronomical Union, was 
distributed during 1951 March from this Observatory. 

Seismology._-Our thanks are due to Lt.-Col. H. Tillotson for undertaking 
the reading of the Milne-Shaw seismograph records and for answering corre- 
spondence arising from them. 

Visitors.—-Among our visitors during 1951 we were pleased to welcome 
parties from H.M. Ministry of Works, the British Association, the Association 
of Post Office Engineers and the Edinburgh University Geological Society. 
In addition to short visits from numerous astronomers and physicists, more 
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prolonged visits were paid by Mr Ewart (Glasgow), Dr Cisar (St. Andrews), 
Miss Prince (Armagh) and Dr Feast (Radcliffe, Pretoria) to study the methods 
in use here. Dr Silverston, Dr Ross and Mr Ewan of the Natural Philosophy 
Department, University of Edinburgh, have been given facilities for making 
microphotometric measurements of nuclear emulsions. 

Staff—Mr H. Seddon, Scientific Officer, joined the staff at the end of 1951 
January. 

Mr M. J. Smyth, Lecturer in the Department of Astronomy in the University 
of Edinburgh, has been working at the Observatory since 1950 October. 


Royal Observatory, Cape of Good Hope 
(Director, Dr R. H. Stoy, H.M. Astronomer) 


Reversible Transit Circle.—This instrument has been completely reconditioned 
during the past two years. ‘The first observations for the new catalogue were 
made on November 7. ‘This catalogue contains over 6800 stars and includes 
the usual 300 clock and azimuth stars, all FK 3 stars south of — 20°, all stars 
in the General Catalogue between —30° and —52° and between —8o0° and 
—go°, together with a number of stars south of —8o° specially selected to 
serve as standards for the reduction of the photographic zone observations. 
Observations of the Sun, Moon, major and minor planets are being continued. 
In order to secure observations of the planets on either side of opposition and to 
balance up the number of observations at all right ascensions, additional observing 
watches commencing after midnight have been started as a regular practice. 
Previously such watches have been worked only for special objectives and over 
very limited periods. ‘These extra watches have been rendered possible by the 
fact that it is now as easy for one man to observe alone as it was for two men before 
the instrument was reconstructed. 

Between November 7 and the end of the year a total of I 338 transits were 
observed. This includes 30 observations of stars during the daytime and the 
following observations of bodies in the solar system:—Sun 22, Mercury 13, 
Venus 13, Moon 3, Jupiter 8 and Uranus 7. 

Photographic Zone Observations.—'The remaining three-quarters of the type- 
script of the final catalogue for the zone — 30° to — 35° (12 846 stars) was prepared 
for direct photolithographical reproduction. ‘The manuscript copy for press 
for the zone —52° to —56° (9215 stars) was completed. ‘The computation of 
the proper motions for the remaining two-thirds of the zone — 60° to — 64° (7 000 
stars) was completed. ‘This zone is now ready for the preparation of the manu- 
script copy for press. Plates covering the section of the zone —64° to —68° 
from 2" to 12" of R.A. were measured. 

Spectral types for 5 000 stars in the — 52° to — 64° zones which do not appear 
in the Henry Draper Catalogues have been received from the Harvard College 
Observatory. ‘These stars were specially classified for us by Dr Dorrit Hoffleit, 
to whom we are much indebted both for her kindness in undertaking the work 
at all and for the speed and efficiency with which she completed the classification. 
We are also grateful to Professors Shapley and Bok who arranged for this work 
to be done. 
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Parallax Programme.—During 1951, 220 normal parallax plates and 513 
plates for the determination of proper motions were obtained. 1887 plates were 
measured for parallax and 102 rejected. Parallaxes were derived for 49 stars, 
only one of which had a parallax previously determined at the Cape. A list of 
100 new determinations and of 12 redeterminations of parallax was prepared 
for submission to the Society. 

The observations for the main part of the parallax programme are now 
complete and there remain to be taken only the few extra plates needed to complete 
the determination of the proper motions in declination. Since the start of the 
programme in 1926, the parallaxes of 1710 stars have been determined. There 
are in hand just over 6500 plates waiting to be measured for parallax and a few 
hundred for proper motion. ‘These plates will provide the material for the 
determinations of the parallaxes of 100 more stars and the redetermination of 
the parallaxes of 90 of the more important stars previously observed. 


Radcliffe Section 


By the terms of an agreement between the Radcliffe Trustees and the 
Admiralty which came into effect in April, one-third of the observing time with 
the 74-inch Radcliffe Reflector is assigned to the Cape Observatory. ‘To use 
this time, two members of the Cape staff will normally be stationed at Pretoria, 
the junior for a period of not less than one year, the senior for not more than 
three months at a time. 

It is intended to devote three-quarters of the observing time at the Radcliffe 
Observatory to long routine programmes chosen as far as possible to supplement 
similar programmes already completed by observatories in the northern hemi- 
sphere. ‘The other quarter of the observing time will be spent on shorter projects 
of more immediate interest but of probably less lasting benefit for the advance- 
ment of Astronomy as a whole. 

At present only two routine programmes are contemplated, the one for the 
determination of the radial velocities of stars south of —25° and the other a 
photometric Durchmusterung of the fainter stars in the centres of the nine 
standard E regions at 45° and of the Kapteyn Selected Areas Nos. 140-206. 

(i) Radial Velocities.—The working list consists of 414 stars brighter than 
g-0 and south of — 25°, each of which falls into one of the following classifications : 

(a) the annual parallax as determined at the Cape exceeds 0”-060; 

(b) the annual proper motion exceeds 1”-0; 

(c) the annual proper motion as given in the General Catalogue exceeds 
o”:r and the star lies within an area of 6° x 6° surrounding each of the 
Kapteyn Selected Areas Nos. 140-206; 

(d) the star occurred on a list of visual double stars which Dr van den Bos 
considered to be especially worth observing for radial velocity. 

14 “ Standard Stars’ north of — 25° are also being observed. 

By December 31, 242 of the stars on the observing programme had been 
observed, 202 of them having received one observation, 27 two observations 
and the remainder three or more. Of the spectrograms, 135 had been measured 
and 79 reduced to give the apparent velocity. ‘The results appear to be quite 
satisfactory both when judged by the interagreement of two or more observations 
of the same star and by the agreement of the velocities found for the standard 
stars with those found at other observatories. ‘The method of measurement 
and reduction employed is that used by the Canadian observatories. 
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(ii) Photometric Durchmusterung.—The aim of this programme is to 
investigate a limited region in the centre of each of the Kapteyn Selected Areas 
Nos. 140-206 and to provide approximate positions, magnitudes and colours 
tor all the stars that can be photographed at the Newtonian focus with exposures 
of reasonable length and which are not sufficiently bright to be observed with 
the Victoria Telescope at the Cape. The main bulk of this work will be 
photographic but it is hoped that it will prove possible to observe a sufficient 
number of stars photoelectrically to provide a framework for strengthening 
the photographic results. 

As a pilot investigation for this rather lengthy programme, the methods to 
be used are first tried out on the central areas of the nine standard E regions at 
—45°. Only one good pair of plates is contemplated for each of the Kapteyn 
Selected Areas, but five pairs are being obtained for each of the E regions. One of 
these pairs covers the central area, while each of the other pairs overlaps this 
area to some extent but has its centre displaced by 10’ either in the N., S., E., or 
W. direction. It is hoped that an examination of these E region plates will 
yield information about the size and stability of the distance corrections needed 
tor the general programme. 

During 1951, 73 plates for the subsidiary E regions programme were taken. 
The majority of these were straight photographs of 15 minutes exposure on 
Ilford Astronomical Zenith emulsion, while the remainder were taken through 
a yellow filter and had a 25 minutes’ exposure on Ilford HP3 emulsion. 

The photoelectric photometer designed for use at the Cassegrain focus of 
the Radcliffe Reflector has not yet been completed. ‘Through the kindness of 
the authorities of the Leiden Observatory, however, the Cape observers had the 
use for two nights of a photoelectric photometer attached to the Newtonian 
focus. ‘They used this opportunity to observe two-colour standard sequences 
between magnitudes 10°5 and 15-5in Er, Eoand E8, 72 two-colour observations 
of 38 stars were made. 


(11) Miscellaneous 

(a) Planetary Nebulae.——The spectra of a selected list of planetary nebulae 
are being observed as opportunity offers. Of the 56 nebulae on this list, 16 were 
observed during 1951, 9 of them once only, 4 twice and the remainder three or 
more times. 13 of these spectra were measured and reduced. Exposures up 
to four hours were given, as these spectrograms are intended to be used rather 
tor the study of the physical constitution of the nebulae than for the determination 
of their radial velocities. 

(6) Extragalactic Nebulae.—31 photographs of extragalactic nebulae were 
taken in 1951. These were partly for Dr Irwin who was interested in elongated 
nebulae and partly for Dr Evans who is completing the programme of surface 
photometry of elliptical nebulae he began when on the staff of the Radcliffe 
Observatory. 

(c) Stellar Spectra.—At the request of various astronomers, 39 spectrograms 
of a number of specially interesting stars were obtained. Included in these stars 
are Al Velorum, Epsilon Coronae Austrinae, and three stars noted by Dr Hoffleit 
as being of special interest while she was classifying the spectra of 5 000 stars 
for the Cape Zone Catalogues. 

In addition to night observing, Dr Evans did a considerable amount of work 
on the aluminizing plant he had erected when still a member of the Radcliffe 
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staff. He successfully aluminized a number of mirrors including the 18-inch 
flat of the Harvard Boyden Station’s 60-inch reflector and a 12-inch parabolic 
mirror together with a number of small flats for the Cape Observatory. 


Stellar Photometry 


(i) Zone Magnitudes.—'The measurement of the photographic and photo- 
visual magnitudes of 23600 stars in the zones between —52° and —64° was 
completed in 1951 March. ‘This completes the measurement and reduction 
of the 413 pairs of plates taken at Pretoria by Professor Redman between 1944 
June and 1947 May with the Cape Photometric Cameras attached to the mounting 
of the then unfinished 74-inch reflector. ‘The next similar work of this nature 
to be undertaken will be to find the magnitudes and colours of approximately 
13000 stars in the zones south of — 64°. 

(ii) Bright Stars.—Observations for the ‘“ Bright Star Programmes’’ were 
finished during 1951 December. ‘These programmes aim at determining 
accurate photographic magnitudes and photoelectric colours for all the 850 
“‘non-variable”’ stars south of +6° whose H.R. magnitude is 5-0 or brighter. 


For the first of these programmes 5 298 observations each with two exposures 
were made with the Fabry photometer attached to the Astrographic Refractor. 
For the second programme 3 756 observations were made with the photoelectric 
photometer attached to the Seven-Inch Telescope. 

All the 19 000 observations that have been made for the Bright Star Magnitude 
Programme since its beginning in 1945 have been critically re-examined and 
assigned weights according to the quality of the nights on which they were made. 


The observations so weighted have been combined to give definitive mean 
magnitudes. Unit weight corresponds to a standard error of +0™-o12 and no 
mean magnitude has been accepted that has not got a weight of at least three and 
has not been observed on at least four nights. Most stars have been observed 
many times more than this. ‘The need for the great number of observations arose 
from the necessity of assuring the uniformity of the zero point over the whole of 
the southern sky and of investigating possible variable stars. 

In the course of this work, over forty stars, not previously known to be 
variable, have been found to vary through a range of 0™-05 or more. A statistical 
study of the residuals of the individual observations from their mean value for 
the remainder of the stars suggests, however, that at least 90 per cent of the 
bright stars do not vary (other than by occasional eclipses) through a range of 
0™-04 or more over a period of several years. 

During 1951 further observations were made of Epsilon Coronae Australis, 
one of the variable stars discovered last year. ‘The star appears to be of the 
W Ursae Majoris type with a period of 0-295 712 days and a range of magnitude 
of o™-26. 

The photoelectric observation of the colours of the Bright Stars was begun 
in 1949 and the majority of the stars have been observed at least eight times. 
‘The definitive weighted means have not yet been taken, but the preliminary 
reductions indicate that the colours finally derived should have internal standard 
errors smaller than 0™-o1. Some of the stars will be re-observed with the 
Astrographic Telescope to ensure that their colours are determined with an 
accuracy comparable to that already achieved for the majority of the stars. 

During December the photoelectric photometer was moved for a trial period 
from the Seven-Inch to the Astrographic. It at once became apparent that this 
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latter telescope gave appreciably better results. ‘This is, perhaps, partly on 
account of its greater aperture and partly because its photographically corrected 
lens permits the use of a smaller diaphragm with correspondingly reduced sky 
corrections. ‘The photoelectric observations made with the Astrographic are 
at least as accurate as were the observations made with the Fabry photometer 
attached to the same instrument. 

The photoelectric photometer has now been transferred permanently to the 
Astrographic ‘Telescope where it will be used to tie the zero points of the E region 
magnitude sequences to one another and to other sequences in the northern 
hemisphere and to complete the work on the colours of the Bright Stars. 

(iii) Standard Magnitudes in the E Regions.—During 1951 work was mainly 
concentrated on the stars brighter than 11™ for which the magnitude system 
is now in a fairly satisfactory state, but the gathering of observational material 
for the fainter stars has continued. 

All the E region observations made in past years with the Pv and Pg Fabry 
photometers attached to the Victoria ‘Telescope have been re-examined and 
combined to give definitive magnitudes. In addition, 483 two-colour obser- 
vations were made with these photometers of stars at some distance from the 
centre of the E regions to provide the material for the examination of the distance 
corrections required by the in-focus plates taken with the Photometric Cameras. 

At the beginning of the year some photoelectric observations were made 
with the Kirkwood photometer attached to the Victoria ‘Telescope. Stars of 
the eleventh magnitude and brighter in E1, E2, E3, E4 and E5 were observed. 
‘The results of these observations were in very good agreement with those obtained 
by the Fabry method, both the systematic and the accidental differences being 
agreeably small. 

The Durchmusterung of stars brighter than the fifteenth magnitude in the 
central areas of the E regions has been continued. ‘The stars have now been 
measured with the Schilt photometer on plates taken with the Victoria Telescope 
for all the regions except E7 and part of E6. Reference has already been made 
to the extension of this Durchmusterung to still fainter stars with the help of 
plates taken with the Radcliffe Reflector. 

(iv) Measurements.—For the first time since its construction in 1941, the 
Schilt photometer has not been kept fully employed. ‘lhe reason for this was 
not a lack of work but lack of staff. 

During 1951, 55200 measures were made with it. ‘hese were distributed 
as follows: 


21800 on Pretoria plates for the —52° to —64° zones, 
14000 on Fabry plates taken with the Astrographic ‘Telescope, 
2500 on Fabry plates taken with the Victoria ‘Telescope, 
16 400 on in-focus plates taken with the Victoria ‘Telescope, 
500 on experimental plates. 


Occultations.—117 observations of 45 phenomena were made with various 
telescopes at the Observatory. Of these, 113 were disappearances at the dark 
limb, 2 were reappearances at the dark limb and 2 reappearances at the bright 
limb. 

The data from these observations were sent quarterly to H.M. Nautical 
Almanac Office together with those from 30 observations made at Pretoria by 
Mr S. C. Venter. 

21 
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The Physics Department of the University of Cape Town was once more 
kind enough to lend us their oscillograph and recording camera for the occultation 
of Antares on July 15. The disappearance at the dark limb was successfully 
observed and gave a result for the apparent diameter of the star in reasonable 
agreement with earlier determinations, viz. 0°04 seconds of arc. 

The Cossor double-beam oscillograph ordered by the Observatory in 1950 
arrived in September but the associated camera has not yet been delivered. 
A temporary and rather unreliable camera and drive have been fitted and occulta- 
tions are now timed photoelectrically as a matter of routine. During 1951, 
15 such observations were secured. 

A comparison of the photoelectric observations with 24 visual observations 
of the same phenomena made by the eye and ear method using sounders on the 
same circuit as that from which the time mark is registered on the oscillograph 
shows no appreciable systematic error in the visual observations and a mean 
accidental error of only + 0-23 seconds of time. 

Photoheliograph.—The Sun was photographed on 341 days, two photographs 
being taken on each day except during September and October, when, due to 
a shortage of plates, only one photograph was obtained each day. 26 photographs 
were taken with double exposures to determine the orientation of the reference 
wires. Visual observations for the same purpose were made weekly. All the 
plates have been sent to Herstmonceux for measurement at the Royal Greenwich 
Observatory together with similar plates obtained there. 

Variable Stars.—During 1951 Mr R. P. de Kock made 6145 observations of 
106 variable stars using the Six-Inch Telescope. In addition he made 38 
observations of two other stars that had been suspected of variation in the course 
of the photographic zone catalogue work. Mr de Kock observes each star as 
nearly as possible at five-day intervals. ‘The observations are forwarded monthly 
to the headquarters of the American Association of Variable Star Observers at 
the Harvard College Observatory. 

During the second half of the year, Mr A. G. F. Morrisby, a student at the 
University of Cape ‘Town, began to use the Five-Inch ‘Telescope for observing 
long-period variable stars. By the end of the year he had made 550 observations 
with it of 62 stars. 

Publication of Observations.—The printing of the Third Cape Catalogue for 
1925°0 and of Cape Annals, Volume XV (Details of parallax determinations) was 
completed during 1951. ‘The following typescripts ready for direct reproduction 
by photolithography are at the printers: the First Cape Catalogue for 1950-0 
and Cape Annals, Volume XVI (Details of parallax determinations). 

Staff.—Dr David S. Evans, M.A., Ph.D., F.Inst.P., formerly of the Radclitte 
Observatory, Pretoria, was appointed Chief Assistant on March 13. 


Armagh Observatory 
(Director, Dr E, M. Lindsay) 


Equipment.—The 33-inch objective prism has been finished and is now in 
use with the ADH telescope in South Africa. ‘The Armagh-Schmidt was 
preliminarily erected and tested with good results; however, its declination 
axis revealed a dangerous flaw, and a new axis is now in construction. The two. 
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conical-motion meteor-velocity cameras are now operated on a base of 20 
miles. 

Publications.—Contribution No. 6 and Leaflets Nos. 7-9 were distributed ; 
Contributions Nos. 7, 8 and Leaflet No. 10 are ready for distribution. 

Staff.—The Director spent five months in Bloemfontein, South Africa. 
Captain W. S. Wright, B.Sc., is operating one of the meteor cameras, mounted at 
his house. Mlle Prince, from Geneva, worked on theoretical problems during the 
first half of the year. ‘There were no changes in the staff. 

Miscellaneous.—The teaching activities at the Department of Astronomy, 
Queen’s University, Belfast, were continued as in previous years. Regular 
meteorological observations were made as usual. 2072 visitors were registered 
during the year. 


The Observatories, Cambridge University 
(Director, Professor R. O. Redman, F.R.S.) 


Re-equipment and Reconstruction.—The new workshop has been finished and 
was brought into use during August. It has a small but good collection of 
machine tools, capable of dealing with all but the larger and more complicated 
problems of instrument making. ‘The new solar research tunnel was com- 
menced in October, and building is proceeding satisfactorily. 

Messrs Grubb, Parsons Ltd. hope to commence assembly of the new 17/24-in. 
Schmidt telescope at the beginning of the new year. ‘The mirror for this is 
finished and the correcting plate is being worked. Delays arising from the 
rearmament programme have been more serious for the 36-in. telescope. The 
principal mirror is being figured, and some of the large castings are in hand. 
Difficulty is being experienced in obtaining the large bearings for this instrument. 

Solar Research.——_Work on the Sun’s general magnetic field has continued; 
photographs taken during 1950 have all been measured and reductions partly 
completed. The St. Andrews Observatory has kindly lent a new quartz 
Fabry-Perot interferometer, prepared by Mr A. H. Jarrett. ‘lhe plates are 
multicoated with alternate layers of zinc sulphide and cryolite; at 45200 about 
94 per cent of the light is reflected and 2 per cent absorbed, and with a 7-5 mm 
spacer the resolving power is over 10°. ‘The interferometer is being embodied 
in new apparatus for measuring Zeeman effects on the Sun. 

Spectra of sunspots have been successfully photographed in the near infra- 
red, using Kodak Q plates and the newly developed infra-red HR Polaroid. 
‘The expected large Zeeman effect in the line A 10288-9, Sil, has been confirmed. 
A critical examination has been made of all the solar magnetic field work of Hale 
and his collaborators, using present-day knowledge of the Zeeman patterns of 
individual spectrum lines. 

Reconstruction of the spectrohelioscope has been completed and regular 
observations of the Sun were resumed in May. Work continues on the con- 
struction of an associated spectrograph. ‘The Lyot filter is now under test 
after having been entirely rebuilt, with the addition of a calcite plate to reduce the 
transmitted band width, and a mica quarter-wave plate to act as a line shifter. 

The infra-red spectrometer referred to in last year’s Report is now completed 
in a rudimentary form, and has been used to obtain solar spectra in the region 
from 1°5 to 2:5u. A Fabry-Perot interferometer of special design is being 

21* 
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incorporated with the expectation of considerably increasing the resolving power. 
The supplementary investigations into the infra-red properties of thin metallic 
films are proceeding satisfactorily. ‘The vacuum chamber for the preparation of 
such films by evaporation has been in regular use during most of the year, while 
the monochromator and other measuring apparatus have been practically 
completed. 

A new method has been devised, permitting direct calculation of a true 
distribution function from an observed function in which there has been distortion 
by a known scattering law. This has been applied to measures of the light dis- 
tribution near the Sun’s limb, made at Géttingen during the partial eclipse of 
1949 April. 

A photometric investigation of a large-scale photograph of the corona, taken 
by the Hamburg Observatory at the 1927 eclipse, is now nearly completed. 
A search has been made among published eclipse photographs for some signs of 
asymmetry of the corona, which might be associated with the passage of the Sun 
through interstellar matter. ‘The available evidence is unfortunately very 
meagre; no asymmetry was detected. 

Instruments have been prepared and shipped for observation of the 1952 
February 25 total solar eclipse. ‘I'he eclipse camp will be in or near Khartoum, 
where the Cambridge party will be joined by Professor Zanstra, and also by 
Dr Houtgast and Mr Zwaan, who will be bringing their own instrument from 
Utrecht. 

Stellar Photometry.— Observations and plate measurement for the +15 
Selected Areas programme are finished, including additional photoelectric 
measures in two Areas. The results are now being discussed and prepared for 
publication. Eventually pg and pv magnitudes will be available for about 
1260 stars, connected to the NPS with systematic errors believed not to exceed 
o™-02, A considerable supplementary programme of photoelectric measures 
at the Pole has been carried through, with the purpose of checking the NPS for 
self-consistency, and of comparing the Seares, Ross, Joyner catalogue with the 
NPS. 

In general, photometric observations have proceeded more slowly than usual, 
owing to prolonged bad weather, especially during the summer months. Photo- 
electric measurements of pg and pv magnitudes of 130 dwarf stars of known 
parallax are being made by direct comparison with NPS stars. The light curve 
of GOCygn has been measured photoelectrically in two colours. Similar 
measures of ‘I"X Cass are in progress. ‘The new photoelectric photometer for 
the 3-ft. reflector has been completed and tested, but severe dewing of optical 
parts, following refrigeration of the cell, has compelled some reconstruction. 

The results of the infra-red magnitude programme have been communicated 
to the Society. 

Op:ics.—Work has continued on the three-dimensional diffraction images 
formed by high-grade optical systems, particularly astronomical telescopes. 
A paper has been communicated to the Society on the structure of star images 
formed by ordinary refracting telescopes, taking into account the secondary 
spectrum, but assuming perfect seeing conditions. Attempts are now being 
made to develop a theory of the effects of atmospheric turbulence on the diffraction 
images formed by telescope objectives. 





No. 3, 1952 Proceedings of observatories 297 


The effect of central obstruction on the three-dimensional diffraction image 
formed by an aberration-free monochromat has been calculated for an obstruction 
ratio 1/4; other cases are to follow. Computations on the form of the equiphase 
surfaces near the focus of an aberration-free pencil are in progress, and nearing 
completion. 

Work on the 12/15-in. two-plate Schmidt—Cassegrain camera has continued. 
At Oxford Dr Merton has tested an 8-in. prototype system and has suggested 
some improvements in the mechanical design. ‘These are being made and the 
prototype will then be tested further. 

Other Investigations.—A paper has been communicated to the Society, dealing 
with the application of an electronic calculating machine to the computation of 
special perturbations for a comet orbit, giving generally an increase of speed of 
the order of 100 over standard hand methods. 

Results of an investigation into mean parallaxes, based on the proper motions 
ot the General Catalogue, have been communicated to the Society. 

Further attention has been given to the problem of finding visual objects 
which may be identified with bright “ radio stars”’, for which accurate positions 
have been supplied by the Cavendish Laboratory. Earlier in the year a consider- 
able area in the vicinity of the Cygnus source was scanned with the lead sulphide 
photometer for a bright infra-red object, without result. Subsequently a renewed 
search was made through all astronomical literature thought to be relevant, 
while with the 3-ft. reflector a number of photographs were taken of the field around 
the Cassiopeia source, both in the visible and the infra-red. A faint peculiar 
nebula was detected near the radio position, and may be associated with the 
radio source. ‘his baffling problem is however still largely unsolved, although 
there is at least a hint that certain peculiar galactic nebulae are associated with 
radio sources, and some probability that “radio stars” are of at least two 
types. 

At the invitation of the Comité d’Astrophysique, Paris, and with the kind 
support of Professors J. Dufay and Ch. Fehrenbach, Dr Beer spent ten weeks of 
the summer at the Observatoire de Haute Provence, St. Michel, where he was able 
to use the 120-cm reflector for spectroscopic observations of a number of eclipsing 
variables and peculiar stars. ‘lhe work included an attempt to discover whether 
the doubling of certain spectrum lines of « U Maj can be due to Zeeman effect. 

Occultations of seven Pleiades were observed on 1951 January 17, and the 
results communicated to H.M. Nautical Almanac Office. 

Library.—Re-cataloguing of the library and the overtaking of arrears of 
binding have been substantially completed. 

Personal.—Dr E. Wolf, research assistant to Dr Linfoot, resigned in February 
and was succeeded by MrJ. A. Torrance. Miss M. B. Smith has been appointed 
secretary-librarian, following the resignation of Miss R. M. Ives in July. 

Dr F. B. Schmeidler spent the 1950-51 academic year at the Observatories, 
under the British Council’s privatdozent scheme. Dr Edith Miiller, formerly 
of the Ziirich Observatory, has been a visitor for six months. Professor H. 
Zanstra was in Cambridge for five weeks during the summer, engaged in pre- 
parations for the 1952 February eclipse. The Observatory Club has been 
addressed by Professors S. Chandrasekhar and C. F. von Weizsicker. 

Dr Steavenson has continued to help the Observatories as in former years. 
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Cavendish Laboratory 
(Director, Sir Lawrence Bragg) 

1. Solar work 

(a) Routine observations.—Regular observations have been maintained of 
the intensity of the radio emission from the Sun on wave-lengths of 1-7 m and 
3°7 m, including daily measurements of the polarization on both wave-lengths. 
The results have been submitted for publication in the Quarterly Bulletin of Solar 
Activity. 

(6) Interferometer measurements of the undisturbed Sun.—-Observations with 

interferometers of variable spacing to determine the distribution of radio 
“‘brightness”’ across the solar disk have been extended to wave-lengths of 1-4 m 
and 7-9 m in addition to the earlier measurements on 60 cm and 3-7 m. ‘The results 
show that the effective diameter of the Sun increases progressively with wave- 
length; at 7-9 m the brightness falls to 10 per cent of the central value at a radius 
of 2-7 Ro (1). It is hoped that it may be possible to use the results to make 
deductions about the structure of the corona. 
'.' (ce) The electron density in the solar corona.—A new method of determining the 
electron density in the solar corona has been proposed, which should allow 
direct measurements to be made out to radii where the electron density is as small 
as 10‘cm’* (2). It can be shown that when the radiation from a remote source 
passes through a sphere whose refractive index increases with radius, there is a 
critical angular separation between the source and the centre of the sphere at 
which radiation no longer reaches the observer. For radio wave-lengths the 
solar corona is therefore capable of occulting a distant source, such as a radio 
star, as if it were an opaque sphere whose radius is considerably greater than that 
of the photosphere, and depends on the wave-length. (For A=7-9m the radius 
is approximately 4-5 Ro.) If the position of a radio star were calculated at the time 
of occultation on each of several wave-lengths then it should be possible to 
determine the electron density at specific heights in the corona. 

The problem of detecting the radiation from the radio star in the presence of 
the more intense radiation from the undisturbed Sun could be overcome by the 
use of an interferometer of large resolving power, but in the presence of appreciable 
sunspot activity, intense solar sources of small angular diameter may confuse the 
observations unless very much greater resolving powers are available. 

Attempts to carry out this experiment were made in 1950 June and 1951 June, 
when the intense radio star in the constellation of ‘Taurus passed close to the 
Sun’s southern limb. Unfortunately on both occasions unusually intense 
sunspot activity prevented any useful results being obtained, but it is hoped to 
repeat the experiment during the coraing years of low sunspot activity. 

(d) Interferometer measurements of localized sources of the Sun.—A large 
number of observations has been made at times of sunspot activity to determine 
the positions of the sources of radiation on wave-lengths of 1-4m, 3°7m and 
79m. 

The aim of these observations has been: firstly, to compare the day-to-day 
movement due to the solar rotation with that of the photosphere, and hence to 
obtain an estimate of the coronal height of the source of radiation at each wave- 
length; and secondly, to investigate the rapid fluctuations in the positions of the 
effective centre of the sources of radiation, and to examine the relationship 
between fluctuations of intensity and of position (3). Up to the present both 
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investigations have been limited by the small number of occasions on which only 
one sunspot of simple character was on the disk. 


2. Galactic observations 


(a) New type of radio interferometer.—During the last two and a half years 
most of the observations of radio stars at Cambridge have been made with a new 
type of interferometer system which has special advantages for the detection and 
location of weak radio stars. As with the earlier systems used at Cambridge, 
two spaced aerials are used to produce an interference pattern, but the method 
of recording allows “‘ point”’ sources of radiation to be recorded independently of 
the general “background” radiation from the galaxy. ‘This system allows a 
greater recording sensitivity to be used and also increases the accuracy with which 
the position of a source may be measured (3). 

(b) Accurate position measurements.—In an attempt to identify radio stars with 
visible objects, a series of observations has been made to determine, with the 
greatest possible accuracy, the positions of four intense radio stars. The 
observations were made on wave-lengths of 3-7m and 1-4m with a number of 
different interferometer systems (4). ‘The final results of these observations 
are given in the table below. 


Radio Star Constellation R.A. Dec 
h m 8 8 e. 2 , 
*o5‘O1 ‘Taurus O5 31 34°5+3 2204 +t § 
12‘O! Virgo 372 28 18 +3 237 +20 
*19'01 Cygnus 19 57 45°31 40:35. 2+ 1 
23°01 Cassiopeia 23 21 12°0+1 58 32°1+ 0°7 


Mr Dewhirst of the Cambridge Observatories has made a detailed examination 
of these regions, and has obtained some photographs of the Cassiopeia position 
which shows an unusual nebulosity close to the radio position (7). ‘The signi- 
ficance of this and possible identifications of the other sources are discussed 
elsewhere. 

(c) Parallax and proper motion.—\t may be shown that observations of the 
relative R.A. of a number of radio stars over an extended period can be used to 
deduce a maximum value for the annual parallax and proper motion of the 
individual stars; long-period variations of the collimation error of the system 
do not therefore affect the measurements. ‘I'wo series of such observations have 
been carried out on the four intense radio stars mentioned above; the first, on a 
wave-length of 3-7m, has been maintained for over a year and the second on 
1:4 m for six months (8). 

‘The accuracy of the first series was limited entirely by ionospheric refraction, 
The second series indicated that there was no anaual variation greater than the 
accuracy of the observations (5 seconds of arc for the two most intense sources 
and 20 seconds of arc for the weaker two). ‘The absence of any detectable proper 
motion further suggests that the sources are probably at distances greater than 
4 parsec. 

(d) Search for long-period variations in the intensity of radio stars. —-Observations 
of a number of radio stars in the northern hemisphere have been maintained on a 
wave-length of 3-7 m practically every day for a period of over eighteen months 


* Previous determinations of the positions of these radio stars have been reported by Bolton 
and Stanley (5) and Mills and Thomas (6). 
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in order to detect any intrinsic variations of intensity. It was found that ot 
approximately 100 radio stars observed, none showed any variation greater than 
OI magnitude with any period shorter than 1000 days (9): some of the more 
intense stars were found to remain constant to within 0-05 magnitude; smaller 
variations cannot be investigated on the present wave-length owing to the residual 
fluctuations caused by ionospheric scintillation. 


3. Refraction effects in the terrestrial atmosphere 


(a) Scintillation of radio stars.—A theoretical analysis has been made of the 
diffraction processes occurring when a plane wave passes through an irregular 
refracting screen; this analysis deals primarily with the passage of radio waves 
through the ionosphere, but is applicable to other problems, such as the scintillation 
of visible stars. It has been shown how measurements of the distribution of 
amplitude and phase in the diffraction pattern at the ground may be used to make 
deductions about the ionospheric irregularities (10). 

The early experiments on the scintillation of radio stars have been considerably 
extended, both to gain a more detailed understanding of the structure of the 
irregularities and to study the lateral movements or “‘ winds’ in the irregular 
region. 

It has been possible to show that the irregularities occur at heights of about 
400km and that they have lateral dimensions of about 5km and variations of 
ionization of about 5 x 10° electrons cm~?. 

Regular observations with spaced receivers have given considerable information 
on the lateral movement of the irregularities. In contrast with the observations 
that the degree of fluctuation bears little relationship to other geophysical 
phenomena, it has been found that the lateral velocities are very closely connected 
with magnetic activity ; small wind velocities are only observed during magnetically 
quiet periods, whilst velocities as great as 500 m/sec have been observed during 
magnetic storms (11). 

(6) lonospheric structure._Accurate determinations of the times of transit 
of radio stars have demonstrated the existence of lateral deviations at dawn and 
dusk which have been attributed to the East-West gradient of total ionization 
in the ionosphere. It is hoped that these observations may be used to make 
deductions about the upper levels of the ionosphere, which are inaccessible to 
pulse methods of investigation. A more precise correction for ionosphere 
refraction could then be applied to accurate positional observations (12). 
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Proceedings of observatories 
University Observatory, Glasgow 
(Director, Professor W. M. Smart) 


Dr ‘T. R. T'annahill has now completed his investigation—now in the press 
on the systematic motions of the stars in the General Catalogue. One of the 
principal results is the difference of 18° in direction between the vertex of star- 
streaming and the galactic centre. 

Dr P. A. Sweet is investigating certain limiting characteristics of the structure 
of the Sun’s hydrogen convection zone. ‘These will be used to deal with the 
possibility that darkening in sunspots is due to the impeding of convection by 
the magnetic field of the spot. 

Dr Sweet and Mr A. Roy have nearly completed two papers, one on “The 
structure of rotating stars’? and the other on ‘“ Models for unmixed stars”’. 
The luminosity of a star is likely to be diminished by rotation; the extent of this 
effect is being investigated by computing the structure of rotating stars by a method 
of successive perturbations. ‘The first paper referred to gives results for slow 
rotation using a first-order perturbation theory. ‘lhe work is being extended 
tor higher rotation speeds using a second-order theory. 

Dr H. H. J. Eichhorn of Vienna Observatory is spending a year in the 
Observatory, working on dynamical problems associated with globular clusters. 


Imperial College Observatory, South Kensington, London 
(Director, Assistant-Professor R. W. B. Pearse) 


During the year laboratory research mentioned in the last report has been 
continued. Further studies of the absorption of metal vapours in atmospheres 
of hydrogen and helium in the ultra-violet and vacuum ultra-violet regions of 
the spectrum have been made by Mr W. R. S. Garton. A new carbon-tube 
furnace which will enable the range of observations to be greatly extended is 
under course of construction. Miss M. Pillow has made further studies of the 
intensity distribution in molecular band systems. Mr R. S. Narayan has 
carried out an investigation of the broadening of the lines of ionized atoms in 
low pressure electrical discharges. 

The Director attended the Conference on Auroral Physics at London, 
Ontario, 1951 July, sponsored by the University of Western Ontario and the 
U.S. Air Force Cambridge Research Centre. 


University of London Observatory 
(Director, Professor C. W. Allen) 

Radcliffe Telescope.—'Vhis instrument was used on 8o nights, during which 
observations made before and after midnight were 62 and 18 respectively. The 
total number of plates taken was 815; all of these were for parallax determinations. 
Parallax plates of 13 stars were measured. 

Other Instruments.—-The Wilson 24-inch reflector and 4-prism spectrograph 
were used in a search for changes in Be stars. ‘he other instruments were used 
mainly for student instruction and for visitors. One postgraduate and three 
undergraduate students have taken astronomy courses during the year. 

The construction of the Mirror Meridian Instrument has been suspended 
owing to technical difficulties. 
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Publications.—The second list of parallax determinations has been published 
in Monthly Notices. 

A paper on “ Hydrogen and Helium Line Intensities in some Be Stars’’ and 
a note on “‘ Spectrum of HD 217050”, both by E. M. and G. R. Burbidge, have 
appeared in the Astrophysical Journal. 

All reductions of the spectra obtained at Haute Provence Observatory were 
completed and a paper entitled ‘‘ Rapid Changes in Line Intensities in the 
Spectrum of Gamma Cassiopeiae’’ by E. M. and G. R. Burbidge and S. K. 
Wang has been submitted to the Astrophysical Fournal. 

Staff.—After being with the Observatory since its inception and having 
been Director until 1950, Mr C. C. L. Gregory resigned his appointment as 
Research Associate in July. ‘The Assistant Director, Dr E. M. Burbidge, and 
Dr G. R. Burbidge resigned from the staff in August to accept research fellowships 
in the U.S.A. 

Professor C. W. Allen was appointed Director in November. 

Mr S. K. Wang and Mr T. Kiang have been appointed Assistant Observers. 

Mme A. de Vaucouleurs carried out some voluntary work during the year 
and completed the measurement of parallax plates for two stars. 

New Building. —Plans are finalized to replace the library which has become 
unusable. It is expected that the new building will be erected in 1952. 

Visitors._-Owing to statl shortage, the Observatory has been closed to visitors 
since August. ‘The total number of visitors was 172. 


Jodrell Bank Experimental Station, University of Manchester 
(Director, Professor A. C. B. Lovell) 


‘This report deals with the developments in Radio Astronomy at Jodrell 
Bank during the year 1951. It concerns only work in progress; but three 
general accounts giving the background of the work have been issued during the 
year (19, 20, 21). 

Radio frequency emissions from extra-galactic nebulae.—'The 220-ft. aperture 
paraboloid working on a wave-length of 1-9m has been used to study the extra- 
galactic radio frequency emission in the zenithal strip between declinations 
+ 39° and +67°. In addition to the results on M31 (1), the radiation from three 
other individual nebulae (M51, Mror1, NGC 4258) has been measured (2). 
Significant developments have also occurred in the study of the emission from 
clusters of extra-galactic nebulae. ‘The intensity of the radio emission to be 
expected from several major clusters has been predicted and radio sources have 
been identified with an extra-galactic cluster in Perseus, and with one centred 
on NGCorr (2). The work promises to be of great use in the study of the 
emission from faint nebulae. ‘The few existing measurements have been used to 
derive a relationship between the visual and radio magnitudes which suggests 
that the radio magnitudes decrease more slowly than the visual magnitudes. 
In this case the previous estimates of the fraction of extra-galactic radiation 
incident on the Earth need revision from the figure of 1 per cent deduced from the 
measurements on M31. If the present relationship is confirmed, the contribution 
of the extra-galactic radio emissions represents at least 10 per cent of the total 
incident on the Earth. Irregularities in the contours of the radio emissions have 
been identified with the large-scale irregularities in the extra-galactic structure (2). 
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Radio frequency emissions from the Galaxy.—The programme outlined in 
the previous report has been continued and many more contours have been plotted 
for the zenithal strip, using the apparatus working on I-gm referred to above. 
Some of the results for the Cygnus region have been published (3). ‘These refer 
particularly to the coordinates of the radio star in Cygnus as determined by the 
pencil beam technique. ‘The diffuse maximum in Cygnus has also been investi- 
gated in detail, and the results will be published shortly. 

Scintillation of the radio stars.-Investigations have continued of the fluctu- 
ations in intensity of the radio emissions from the radio stars (23). ‘The 
phenomena have been explained as due to diffraction of the radiation as it traverses 
inhomogeneities in the F region of the ionosphere (22). Simultaneous measure- 
ments have now been made with three similar receiving equipments operating 
on a wave-length of 3-8m, triangularly situated at a spacing of 4km. ‘Time 
displacements in the fluctuation patterns at the three sites are interpreted as due 
to the drift of the diffraction pattern across the ground caused by movement of 
the electron clouds in the F region. From these data the speed and direction of 
motion of the F region winds can be determined. ‘lhe results show that the 
movement is predominantly towards the West at an average speed of about 
380 km/hour (4). Sudden reversals of more than 90° in direction have been 
observed occasionally near midnight. Details are also in publication of the 
effects of the strong auroral displays of 1951 September 25-26 and 1951 October 
28 on the fluctuations (§). 

Solar radio frequency emissions.—Vhe monitoring programme has continued 
on a wave-length of 3-7m. ‘The unusual radio emission from the sunspot of 
central meridian passage 1950 June 14 (6) has been further investigated in relation 
to the recurrent auroral and magnetic activity which succeeded it. A possible 
connection with solar M regions has been suggested (7). 

The velocity distribution of sporadic meteors.—"Vhe work on the velocity 
distribution of sporadic meteors has been continued and extended to fainter 
meteors. ‘lhe full results of the experiments from the autumn of 1948 to the 
spring of 1951 covering the range down to magnitude +7°5 are in course of 
publication (8,9). ‘he sensitivity of the equipment was still further increased 
during the autumn of 1951 and the range extended down to about gth magnitude. 
‘The results show that the majority of the meteors move in orbits of short period, 
only about 10 per cent having velocities near the parabolic limit. ‘There is no 
sign of an appreciable interstellar component. 

The daytime meteor streams.The activity, radiant positions and velocities 
of the summer daytime meteor streams were again studied in 1951. ‘The results 
are very similar to those already published (10, 11, 12). ‘The Arietid, ¢ Perseid, 
and 8 'Taurid showers were again dominant and the short period of their orbits 
has been confirmed. 

The night-time meteor streams.-Yhe radio echo information on the night- 
time meteor streams obtained since 1946 has now been collected for publication (13). 
Of particular interest is the short period, high inclination orbit of the Quadrantid 
stream. Betvai’s stream was again studied in 1951 December. ‘The analysis 
of the data is still incomplete and it is not yet known whether it will be possible 
to compute an orbit. 


The continuous meteor survey.—'Vhe continuous survey of meteoric activity 
has now continued without interruption since 1949. In addition to the results 
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on the major night and daytime showers referred to above, the distribution and 
variation of the sporadic activity throughout the year has now been analysed. 
‘The marked concentrations of activity in latitude and longitude show clearly 
the errors in the assumption of the uniform distribution, which formerly led to the 
belief in the hyperbolic velocity component. A full account of this work is being 
prepared for publication (14). 

Meteor heights.-The measurement of meteor heights using the radio echo 
technique has continued, bot) for the major showers and for the sporadic activity. 
The results are being used in an investigation of the diurnal and seasonal effects 
on meteor heights, and also for a study of the variation of radio echo durations 
from meteor trails at different heights. From these data the rate of ionic diffusion 
as a function of height can be determined. It is hoped that some of these results 
will be published in the near future. 

The scattering of radio waves from meteor trails.-A comprehensive theoretical 
study of the scattering of radio waves from the ionized meteor trails has been 
published (15). ‘The conclusions regarding the case of trails of very high linear 
electron density are of particular interest. It is now clear that when the linear 
density exceeds 10! electrons per cm, the duration of the radio echo, rather 
than its amplitude, is the criterion of this linear density. The many puzzling 
difficulties which previously surrounded this problem of echo duration have been 
largely clarified by this theoretical work. Furthermore, a much more satisfactory 
basis now exists for the calculation of the electron densities in the trails from the 
radio echo observations. ‘The work on plasma oscillations in the trails, in which 
the scattered wave is measured simultaneously on polarizations longitudinal and 
transverse to the trail (16), has continued. 

Behaviour of meteor trails after formation.Further experiments have been 
carried out on the conditions in the electron trail after the evaporation of the 
meteor. ‘Ihe amplitude of the radio echo is observed simultaneously on two 
wave-lengths, and the various data concerning durations and amplitudes on the 
two wave-lengths have been found to show good agreement with the predictions 
of the theory. Further studies of the amplitude fluctuations have confirmed 
the view that they are the result of the break-up of the trail under the influence 
of turbulent winds in the high atmosphere. The actual magnitude of the 
turbulence in the 80 to 100 km region of the atmosphere has also been measured 
(17). Further developments of technique have led to the measurement of the 
degree of non-uniformity in the turbulent winds, and of the magnitude and 
direction of the uniform winds in the to0okm region. An account of this work is 
ready for publication (18). 

Radio echo studies of the Aurora Boreolis.—The recording and analysis of the 
radio echoes from the aurora borealis has continued. ‘The nature of the echo 
from ray formations is now well established, and it has been possible to associate 
particular echoes with photographic records. Measurements have also been made 
of the heights of the reflection points from the aurora rays. A full account of 
this work on the aurora is being prepared for publication. 

Lunar radio echoes.—'The rebuilding of the long-pulse lunar equipment ts 
nearing completion, and preliminary tests are expected to take place in the near 
future. 

Publications.--Severe publication difficulties have existed for some time 
«nm account of the large amount of data accumulating from the continuous 
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operation of the meteor survey, solar and galactic noise equipments. It 
has now been decided that action must be taken to make more of this data 
available than can be included in the normal research papers communicated to 
the learned societies. Plans are therefore being made to commence the issue of 
Jodrell Bank Annals which will be circulated at intervals as occasion demands. 
These will form Series I of Astronomical Contributions from the University of 
Manchester. Series II will consist of the present fodrell Bank Reprints, which are 
the reprints of the research papers. ‘The first volume (Nos. I to 50, 1946-1951) 
of these reprints has just been completed and the contents list is ready for 
circulation. Series II] of the Contributions will consist of the publications of 
the Department of Astronomy under Professor Z. Kopal. ‘The circulation list 
for these three series of contributions is now being revised and the Director would 
be glad to be informed of Observatories and other Institutions who desire to be 
placed on this list. 
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University Observatory, Oxford 
(Director, Professor H. H. Plaskett) 


New Solar Telescope.—Construction of a tower and tunnel to house a new 
solar telescope and spectroscope was commenced during the year. The tele- 
scope, under construction by Grubb, Parsons & Co., is an equatorial, fork- 
mounted, Cassegrain reflector with fused silica mirrors. ‘The paraboloid has 
an aperture of 20 inches and the hyperboloid an aperture of 8-7 inches; the 
equivalent focal length of the combination is 1400 inches. ‘The resulting solar 
image, approximately 13 inches diameter, is formed at a coudé focus; the rays 
which form the image, after passage down the polar axis and its prolongation, 
are turned horizontally by a 15-inch plane mirror to fall on the slit of the 
spectroscope. It is expected that the telescope will be erected in the tower 
late in 1952. The auto-collimating spectroscope, usable either with prisms or 
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gratings, has a focal length of 39 feet. Difficulties in obtaining prisms and 
gratings will probably delay its erection until the second half of 1953. 

Solar Work.—Dr Adam has completed the interferometric determination by 
Treanor’s method of solar and vacuum-are wave-lengths at A5100. ‘The ratio 
of camera focal lengths at this wave-length and at the red Cd line, with which 
all wave-lengths are directly compared, was found from the green Cd line, 
using a 10 mm spacer in the interferometer to resolve the fine structure of this 
line. Since the difference of wave-lengths, Sun minus vacuum-arc, is larger 
than that previously found by Dr Adam at A 6100 using the standard inter- 
ferometric method, new spectra at this wave-length of both the Sun and the 
vacuum-are were obtained by ‘Treanor’s method during the summer. The 
measurement and reduction of these spectra are well advanced, and a paper 
giving definitive solar and vacuum-arc wave-lengths for both regions will 
shortly be communicated to the Society. 

A second series of spectra to determine solar rotation over an extended region 
near the solar equator was obtained by Miss Hart in the spring. ‘The measure- 
ment of these spectra was commenced and the measurement of the earlier series 
completed during the year. Some additional spectra of sunspots were obtained 
by Mr Kinman. ‘The measurement of sight-line velocities at over 200 points 
in and near the penumbra of the large symmetrical spot of 1949 September has 
been completed. Least-squares solutions of these measures have yielded the 
radial, tangential and vertical velocity components in the penumbra. Mr Kinman 
hopes shortly to communicate a paper on his results. 

Mr Sykes has developed a new method (M.N., 111, 79) for the numerical 
integration of the equation of transfer for radiative equilibrium. ‘The method, 


applicable to problems for which an exact solution is unknown, gives a high 
order of accuracy even in the second approximation. 

Profiles of lines of Rowland number 3 and smaller have been spectrophoto- 
metrically determined by Dr Treanor from interferometer spectra taken with a 
resolving power in excess of 500000. A marked and consistent difference 
between the profiles of the solar and the terrestrial atmospheric lines has been 
found. 


University Observatory, St. Andrews 
(Director, Professor E. Finlay- Freundlich) 


Staff.—Mr Grant Bruce, the Curator of the Mills Observatory, Dundee, who 
was a member of the team which is building the telescope, died suddenly in 
September. 

Miss Barbara Middlehurst was appointed Observer; Dr J. Cisar joined in 
the optical tests of the Schmidt—Cassegrain telescope; later in the year Mr D. 
Mugglestone entered the Observatory in order to take up theoretical work on 
stellar structures. 

Scientific Research.— The 19-inch Schmidt—Cassegrain telescope (Pilot Model), 
originally mounted in the Mills Observatory, Dundee, has been transferred to 
the University Observatory in St. Andrews; the seeing and working conditions 
in Dundee proved too unfavourable. The observations with the telescope still 
mainly concern the systematic research on the performance and efficiency of this 
new type of telescope. 
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Dr Cisar carried out an extensive micro-photographic investigation of the 
image properties, using focal and extra-focal images of an artificial star in 
25 symmetrical positions covering the field of 5°x5°. This observational 
material will be used by Dr E. H. Linfoot for an extensive investigation on the 
performance of Schmidt—Cassegrain systems; the results are so far satisfactory. 
The stellar images are extremely well defined and symmetrical over the whole 
field; the depth of the focal plane does not exceed about + 0-002 in., so that photo- 
graphic plates normally used are not sufficiently plane for our purposes. 

Miss Middlehurst is chiefly occupied with problems concerning photo- 
metric investigations over the wide field of such a telescope. In order to gain 
experience about auxiliary apparatus suitable for use in conjunction with Schmidt 
telescopes, Miss Middlehurst spent the summer months in Hamburg—Bergedort 
and other German observatories where photometric programmes with Schmidt 
telescopes are in progress. 

Finally, an investigation on stellar position-work with this new telescope is 
under consideration and will be done by Mr Slebarski. 

Mr Jarrett continued his research on the optical properties of multilayer 
coatings and their application to astronomical research. Coatings composed of 
nine quarter-wave layers (five of zinc sulphide alternating with four of cryolite) 
yield a reflectivity of 97 per cent with 2 per cent absorption. ‘The corresponding 
values for a seven-layer coating are 94 per cent and I per cent respectively for the 
5461 mercury line. Experiments appertaining to enhanced metal films have 
established that it is possible to increase the reflection coefficient R of silver by 
the addition of dielectric layers and to lower the absorption A; a freshly prepared 
silver film having R=0-94 and A =0-04 was modified to R=0-96 and A =0:03 
by adding a 4/8 layer of cryolite and a 4/4 layer of zinc sulphide. 

A pair of high quality crystalline quartz optical flats coated as above with 
seven A/4 layers and mounted in a Fabry—Perot etalon (with 0-75cm air gap) 
gave a resolving power slightly exceeding 106. ‘These flats have been incor- 
porated into the solar spectrograph at the Observatory, Cambridge, and will be 
used by von Kliiber in his solar work. A night-sky spectrograph making use of 
this new type of coating has been set up to investigate the emission lines of the 
Aurora Borealis; a multi-coated interferometer attached to the Schmidt 
Cassegrain telescope is in course of preparation. 

An extensive investigation by A. Young (Lecturer in Liverpool) on the 
periodic fluctuations in the length of the day made together with the Department 
of Astronomy, St. Andrews, has been published by the Academy of Belgium. 

Workshop.—The opportunity has been taken to improve the mounting of the 
1g-inch pilot model during its transfer from Dundee to St. Andrews. The tube 
of the telescope has been closed as a protection against dust and sudden changes 
in temperature. ‘The drive of the telescope has been replaced with an electronic 
system by the Western Electric Company. 

A separate guiding telescope has been fixed to the mounting. 

With regard to the 38-inch Schmidt—Cassegrain telescope under construction 
by Mr Waland, the primary and secondary mirrors have been edged and roughed 
out. The primary hole has been partly trepanned and is at present being worked 
with a full-sized tool. ‘The drawings for the floating system for both mirrors 
and tube are completed and the mechanical work on the primary flotation system 
has begun. In order to investigate from all theoretical points of view a quite 
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new idea for the mounting of telescopes of moderate size, suggested by Dr Cisar, 
Professor Marshall from the Engineering Department of United College, Dundee, 
with his Assistant Mr W. Stewart, joined in the planning work for the new 
telescope. ‘The necessary extensive calculations are done to a great extent by 
Dr Cisar at the Observatory under Professor Marshall’s directions. 

During 1951 August, E. Finlay-Freundlich paid a brief visit to the Astro- 
physical Observatorium, Potsdam and the Einstein Institute which he had created 
30 years ago. In the course of his visit it was planned to repeat at the future 
eclipses in 1954 and 1955 the light deflection experiment with the powerful 25-ft. 
double Horizontal Camera used at the preceding eclipse in 1929. ‘The Academy 
in Berlin has offered to collaborate and has had this special instrument transferred 
to Carl Zeiss, Jena, to be completely overhauled and adapted to modern demands. 
In view of this plan, Dr A. Papapetrou, Manchester, has begun, in collaboration 
with E. Finlay-Freundlich, various investigations concerning the theoretical 
foundations of the whole experiment. It is hoped to settle once and for all the 
outstanding uncertainty concerning the value of the light deflection. 


Norman Lockyer Observatory 
of the University College of the South West 


(Director, Mr D. L. Edwards) 


Owing to the extensive repair work mentioned in the last report very little 
night work was done during the year except for twilight sky observations. 
Measurement of negatives has been continued, especially of colour temperature 
and extinction plates and of y Cass. ‘The interstellar absorption band at 4430 A 
in this star is believed to show variations. 

A 2-channel chronograph has been built in the Observatory workshop for use 
in conjunction with the photoelectric twilight observations of atmospheric Na 
emission, especially the abnormal polarization effects previously reported. 
Experiments are also in progress with a Fabry-Perot etalon, constructed in the 
Physics Department at Exeter, to detect possible wave-length and intensity 
changes in the twilight Na emission from the interferometric pattern. 

Visitors.—During the meetings of the Society in Exeter, parties of Fellows 
were invited to the Observatory on two occasions to inspect the instruments and 
work. Amongst other visitors was a party of members of the Bristol Astro- 
nomical Society. 

Staff.—Mr S. N. Svolopoulos of the National Observatory at Athens arrived 
on November 29 to undertake research work in astrophysics. 


Dunsink Observatory 
(Director, Professor H. A. Briick) 


Equipment.—A new mounting has been constructed for the secondary mirror 
of the 16-inch coelostat. ‘The solar installation has been supplemented also by 
the erection of a spectrohelioscope which contains a 3-inch plane grating, loaned 
by the Director of the Cambridge Observatories, a 4-inch lens of 19 feet focal 
length and a pair of oscillating slits. 

The photoelectric installation attached to the 15-inch reflector has been fitted 
with an oscilloscope and a recording device. A new photoelectric photometer 
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using the E.M.I. photomultiplier tube (type 5060) has been set up in the South 
dome in conjunction with the 12-inch refractor. 

Stellar Photometry.—Work on stellar scintillation has been continued by 
photoelectric and photographic methods, and a comprehensive account of the 
observational technique and of the results obtained has been published by 
Dr H.E. Butler in the Proceedings of the Royal Irish Academy (Contribution No. 4). 

Attempts have been made to measure photoelectrically the time of lunar 
occultations, and an example of such measurement, yielding an accuracy of a 
hundredth of a second approximately, has been published by Dr Butler in the 
Monthly Notices (Contribution No. 2). 

Experiments have also been carried out by Dr Butler on the photoelectric 
observation of stellar transits using the 6-inch Pistor and Martins Transit Circle 
of the Observatory. A short account of this work is to appear in The Observatory. 

Some time has been spent on experiments concerned with the possibility of 
making simultaneous photoelectric observations of two stars, using two telescopes 
and two photomultipliers coupled to the same power unit. ‘The telescopes used 
were the 15-inch reflector and a 6-inch Grubb refractor which had been mounted 
on the mounting of the 15-inch in such a way that the two telescopes could be 
set independently. A preliminary account of this work has been sent by Mr A. N. 
Argue and Dr H. E. Butler to The Observatory. Results so far obtained have been 
promising, and the work is to be continued systematically. 

‘Tests of the performance of the E.M.I. photomultiplier tube, for which a 
suitable power unit had been constructed, have been made by Mr Argue and have 
shown that the tube is preferable in several ways to the R.C.A. P21 tube which 
so far has been the standard tube used by observers in photoelectric photometry. 

Solar Work.—Dr Mary 'l’. Briick’s (née Conway) observations of the hydrogen 
Ha line in solar prominences, made at the Royal Observatory, Edinburgh, have 
been made ready for publication and have been communicated to the Society 
by the Astronomer Royal for Scotland. On the basis of these observations an 
attempt has been made by her to determine the temperature of prominences, 
taking into account the effect of self-absorption. ‘lhe results have been published 
in the Proceedings of the Royal Irish Academy (Contribution No. 3). 

Armagh—Dunsink-Harvard Telescope.—Vhe telescope, which had been set 
up at Bloemfontein under the supervision of Professor B. J. Bok, has been used 
during the year by observers from Harvard and Armagh Observatories. ‘The 
first annual period, allotted to Dunsink, is to be spent by Dr Butler, who left 
Dunsink in December, on work concerning Open Clusters. 


Domimon Observatory, Ottawa 
(Director, Dr C. S. Beals) 


Positional Astronomy.--Meridian circle observations on the Backlund 
Hough stars, Sun, Mercury and Venus for 1923-35 have been prepared for 
publication and are now in press. 

Present meridian circle observations are concerned with a list of stars to be 
used with the photographic zenith tubes at Greenwich, at Richmond, U.S.A., 
and at Ottawa. Over 5000 observations were taken during the year and a start 
has been made to have the computations for 1950 completed on punched cards 
by the Computing Centre of the University of ‘Toronto. 

22 
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Observations for time, taken with a broken-type transit, were made on 190 
nights, resulting in 227 sets. A new Western Electric Frequency Standard was 
installed and is running at the present time with practically zero rate. 

In November two Muirhead time-signal machines were received and these 
now control the time signals broadcast continuously over station CHU on 
3 330 ke/s, 7335kc/s, and 14670kc/s, and once daily on the CBC network. 
These time signals are now under direct control from the crystal clocks. A new 
transmitter for radio station CHU has been acquired during the year and the 
power of the 7 335 kc/s signal will be increased from 300 to 3 000 watts, providing 
better coverage for the northern part of the North American continent. It will 
be necessary to enlarge the building where the present transmitters are housed 
by the Department of ‘Transport before the new transmitter can be placed in 
service. Experimental and development work to improve the efficiency of the 
time service and the convenience of its operation have continued. 

The new photographic zenith tube of 10 inches aperture and 167 inches 
focal length has been mounted on piers in the transit room, a transit pier and a 
south collimator pier being altered for the purpose. After a period of trial and 
experiment the instrument is now in continuous nightly operation. ‘The optical 
properties of the lens have proved to be very satisfactory while the mechanical 
and electrical controls which were constructed in the Observatory machine shop 
have given excellent performance. Some troubles have been experienced with 
stoppages of the 1000 cycle driving motor at temperatures below — 10 deg. C 
but it is anticipated that electrical heating of the gear box will overcome this 
difficulty. Observations secured to date indicate that practically all the pro- 
gramme stars will require extensive corrections. Fortunately two F K3 stars are 
included in the list and values of time and latitude calculated from them indicate 
that the accuracy of the instrument is well up to expectations. 

Stellar Physics.—The combined solar grating spectrograph and spectrometer 
of 20 feet focal length was completed. ‘This is being used with the 80-foot 
horizontal telescope for a study of the solar spectrum and the atmospheric mole- 
cular bands. A resolving power of 300000 has been attained by photography 
in the fifth order of the visual region and 50 000 in the first order of the infra-red, 
with lead sulphide cell detection. Photographs of good definition have been 
secured with the Lyot Ha monochromatic filter. ‘This filter is being mounted 
with a 35 mm time-lapse camera for solar flare recording. 

A programme for the study of the colour temperatures of early-type stars has 
been continued, making use of plates taken at the Dominion Astrophysical 
Observatory, Victoria, B.C. Work has also been carried out in the measurement 
of the intensities of the interstellar lines of calctum and sodium. A report 
compiling all previous data secured on interstellar lines is being prepared. 

The theoretical study of stellar envelopes has been continued. An investi- 
gation of P Cygni type profiles has been completed and a paper describing the 
results has been prepared for publication. A similar programme aimed at the 
interpretation of the emission lines of Be stars in terms of the scattering mechanism 
has been begun. 

Work has started at the two western meteor observatories at Meanook and 
Newbrook, Alberta, in preparation for the installation of two Super-Schmidt 
meteor cameras being built by the Perkin-Elmer Corp. at Norwalk, Conn. It is 
expected that these instruments will be mounted during the first half of 1952. 
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Meteor observations with converted aerial reconnaissance cameras are being 
carried out prior to the arrival of the Super-Schmidts. 

At Ottawa, meteor observations have been continued in cooperation with the 
National Research Council. ‘These have included visual, photographic and radio 
methods of meteor study. For various reasons it was not possible to carry out as 
extensive a programme as in the three previous years. Observations were made 
at the times of the Quadrantid, Delta Aquarid and Perseid meteor showers and 
over 1600 meteors were visually recorded. In collaboration with the National 
Research Council a Quadrantid orbit was computed, based on the radio observa- 
tions made in 1951 January. 

A second stone of the Benton meteorite fall of 1949 January 16 was found by 
the son of the farmer who located the first stone. ‘This second stone was pur- 
chased by the Observatory. 

Terrestrial Magnetism.—Magnetic survey operations were confined to the 
eastern part of Canada extending from latitude N. 44° to N.76° and longitude 
W.55° to W.95°. Measurements of declination, inclination and force were made 
at one hundred and twelve locations comprising forty-three repeat and sixty-nine 
new stations. 

The magnetic observatories at Agincourt, Ontario, at Meanook, Alberta, and 
at Baker Lake and Resolute Bay, Northwest ‘Territories, continued to operate in 
a normal manner. A non-magnetic observatory building was completed at 
Meanook to replace that constructed in 1916. Absolute instruments and 
recording variometers are being moved from the old to the new building and the 
transfer should be completed in 1952 May. 

The construction of isomagnetic maps of Canada continued. Satisfactory 
progress was made on fundamental research dealing with secular change in 
Canada and short-term variations at Canadian Arctic magnetic observatories. 
[sogonic and isoporic lines were drawn and declination data supplied for over 
I 100 marine charts, and topographical and air navigation map sheets. 

Progress was made in the development and construction of the universal 
airborne magnetometer and the construction of electrical type magnetometers 
for ground survey operations. 

Seismology.—The regular network of seismograph stations, including the 
Arctic station at Resolute Bay, has continued in operation. ‘The new Halifax 
station, announced two years ago, is not yet in operation due to delay in the 
construction of the vault. ‘I'wo new stations have been set up in British Columbia, 
one at Alberni on Vancouver Island, the other at Horseshoe Bay, near Vancouver. 
‘These stations combine with the existing station at Victoria to permit location of 
the numerous small earthquakes of the area. A seismologist has been transferred 
to the Victoria Observatory to carry out this work. 

A programme for determining the direction of faulting in large earthquakes, 
instituted two years ago, is making progress. ‘l'ables have been prepared 
permitting application of the method to earthquakes of any focal depth and the 
method has been applied successfully to nineteen earthquakes. 

Reports on work completed earlier, in connection with research into rock- 
bursts and into the crustal structure of the Earth, are in final stages of preparation 
for publication. Papers are also being prepared on the results of the first year of 
operation of the Arctic station and on a permafrost drilling project carried out at 
Resolute Bay during the summers of 1950 and 1951. 

22* 
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The Observatory acted as host to the Eastern Section, Seismological Society 
of America in its 1951 annual meeting. 

Gravity.—Measurements of gravity with gravimeters have been continued on 
the general programme of establishing a regional gravity network throughout 
Canada. Since the inception of this programme in 1944 the Observatory has 
made nine thousand eight hundred and sixty-eight observations of gravity. 
Most of these were observed along highways and railroads in Southern Canada. 
One thousand four hundred and sixty gravity stations employing air transportation 
were established in the otherwise less accessible areas of the Canadian Shield. 
The area covered comprises approximately 540000 square miles of Northern 
Quebec, Ontario, Manitoba and Saskatchewan and the adjoining area of the 
Northwest Territories as far as latitude 65° north. 

During the current year some 2 100 gravity observations were made, of which 
four hundred and thirty-four were taken in the prairie provinces and the remainder 
in Ontario and Quebec. 

Reduction of field data and the analysis and interpretation of the results in 
terms of crustal structure are proceeding, and reports covering the greater part 
of the regional gravimetric work so far completed will soon be ready for publication. 


David Dunlap Observatory, University of Toronto 
(Acting Director, Professor F. F. Heard) 


Radial Velocities.—Observation and measurements on the programme of 
1050 stars of type Go and later in Yale Zone 25° to 30° are now nearing comple- 
tion. Observations have been made on other programmes including the 
6° x 6° areas centred on the Kapteyn areas north of the equator and on a list 
of high-velocity stars. 

Heard has analysed the velocities of galactic rotation of a group of Be stars 
to determine their mean absolute magnitude. 

Heard and Rodgers have studied the relative incidence of velocity variability 
in B and Be-type stars. 

Orbit determination of the spectroscopic binary HD 27483 has been 
completed by Miss Northcott and observations continued on several others. 

Photometric.—Mrs Hogg has continued observations of numerous globular 
clusters for variable stars, using both the 74-inch and 19-inch telescopes. Four 
variable stars within the limits of the globular cluster NGC 6838, including one 
eclipsing star, have been reported on. Preparation of a second Catalogue of 
Variable Stars in Globular Clusters is under way. 

Baglow was a guest of the Steward Observatory at Tucson, Arizona, for a 
part of the year through the kindness of Dr Edwin Carpenter. He completed 
observations there for the eclipsing variables ‘TW Drac, RS Vulp, and Z Herc; 
these have been analysed with particular reference to limb darkening effect. 
Incomplete observations were also made of RS C Ven and RW U Maj. 

Spectroscopic Parallax.—Halliday has classified 700 G- and K-type stars 
from Dunlap spectrograms, using Morgan’s two-dimensional system. ‘These 
results are being studied with reference to the luminosity function. 

Radio Astronomy.—Williamson has made a theoretical investigation of the 
possibility of coherent electron oscillations in the Sun’s atmosphere, as the 
source of solar noise bursts at radio frequencies, stressing simple physical 
ideas; the conclusion is tentatively in the affirmative. He has devoted some 
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time to the theoretical investigation of the capabilities and the errors of the radio 
interferometer. In October he spent ten days at Cornell University securing 
observations of the galaxy with radio equipment there, operating at 200 Mc/s. 
These data are in process of reduction. ‘The above investigations are partially 
sponsored by the U.S. Navy—Cornell University Radio Astronomy Project. 

In November, Heard, Baglow and Williamson commenced a programme of 
observing the regions of the brighter radio stars, in red and blue light, at the 
Newtonian focus of the 74-inch telescope. 

Instruments.—Hossack has completed construction of an oscilloscopic plate- 
measuring machine for stellar spectrograms; this instrument presents profiles 
of comparison and stellar spectra for two spectrograms at the same time, making 
possible differential velocity measurements. 

An integrating exposure meter and semi-automatic guider has been built 
for the spectrograph of the 74-inch telescope. 


Dominion Astrophysical Observatory, Victoria 
(Director, Dr R. M. Petrie, Dominion Astrophysicist) 


‘This report covers the period 1946-51 inclusive; hence the description must 
be highly condensed. It is possible to include only the main activities of the 
Observatory ; in general, investigations are described only if completed or brought 
to an advanced stage during the above period. 

Staff._Several staff changes should be recorded. In 1946 November 
Dr C. S. Beals left Victoria to become Dominion Astronomer at the Dominion 
Observatory, Ottawa. Effective 1951 August 1, Dr J. A. Pearce resigned as 
Dominion Astrophysicist and active Director in order to devote himself entirely to 
his spectroscopic studies. Dr R. M. Petrie was appointed to the position so 
vacated. Dr Anne B. Underhill joined the staff in 1949 September, and Mr 
G. J. Odgers was appointed in 1950 October. Miss Jean K. McDonald was on 
leave of absence for the academic years 1948-51, pursuing graduate study in 
astronomy at the University of Michigan. Mr E. L. Jakeman was appointed 
observing assistant in 1946 February. Mrs J. H. Williams served as an assistant 
from 1947 October to 1950 December. Mr P. E. Argyle was appointed assistant 
in 1950 May, and Miss D. M. Laidler joined the staff as assistant in 1951 January. 
Mr S. H. Draper was appointed photographer and draughtsman in 1948 May. 
Miss D. M. Fielder became secretary of the Observatory in 1948 April. Miss 
Joan M. Clague in 1951 April assumed the duties of assistant secretary and 
librarian. In 1951 July Mr W. G. Milne was transferred to Victoria from the 
Dominion Observatory to take charge of the expanding seismological work. 

During the interval covered by this report, the following were temporary 
staff members at the Observatory: 


19460 Dr William Petrie, C. D. Maunsell; 

1947 Dr William Petrie, C. D. Maunsell, William Buscombe ; 

1948 Dr H. L. Welsh, C. D. Maunsell, William Buscombe, F. ‘Tl’. Naish, 
R. P. Kraft; 

1949 Dr'l. S. Jacobsen, Professor Edgar Phibbs, F. 'T. Naish, W. Beardsley ; 

1950 Dr S.A. Mitchell, Dr'T. S. Jacobsen, C. D. Maunsell, J. L. Climenhaga, 
C. F. A. Beaumont; 

1951 Dr L. H. Aller, Dr B. N. Moyls, J. L. Climenhaga, Dr J. A. Rottenberg. 
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Stellar Spectroscopy.— Extensive measurements of the intensities of absorption 
lines in solar, and later, type spectra, employing high dispersion, have been made 
by K. O. Wright. About 800 lines were measured in the spectra of the Sun, 
« Persei, y Cygni, and « Canis Minoris, and about 350 lines in the spectra of 
« Bootis and y Draconis. A study of the spectrum of « Aurigae has been made 
by K. O. Wright and Miss E. van Dien. ‘The above data have been analysed 
by the curve-of-growth technique from which excitation temperatures, electron 
pressures, abundances, and other atmospheric parameters are derived. ‘The 
most interesting result was that for the giants, and especially the supergiants, 
the so-called “turbulent velocities’? derived were found to be greater from 
lines of low, than from lines of high, excitation potential. As related to this, the 
turbulent velocities from lines of ionized atoms are higher than those from 
neutral atoms. Closer scrutiny of the results shows departures from the simple 
theory, more pronounced in the more giant stars. ‘This important result 
suggests effects of stratification in the atmospheres of the giant and supergiant 
stars, and indicates that the atmospheres are not the quiescent, homogeneous 
regions, in thermodynamic equilibrium, visualized in the ordinary theories of 
atmospheric models. 

A. McKellar has continued investigations of the spectra of R and N stars, 
and has completed a study of the C, Swan bands in R-type spectra. ‘The carbon 
isotope-ratio '*C/!8C has been measured in fifteen cases. In three stars the ratio 
is >50, and may be similar to terrestrial and meteoritic samples. In twelve 
stars the remarkable result is found that the ratio is much closer to unity, the mean 
value being 3-4. ‘The explanation of this observed fact may not be found until 
much more is known about the formation and evolution of the stars and the 
origin of the chemical elements. A similar investigation for twenty-five N-type 
stars is well advanced. 

Several studies of N-type spectra were made. ‘The first was an investigation 
-of the Sanford—Shane blue-green bands that occur in the late N-type spectra. New 
measurements were made, and several additional bands found. ‘The tentative 
suggestion was made that the bands constituted two related systems from an 
as yet unidentified molecule. Secondly, the 46260 band in R and N spectra, 
described by Sanford, was identified as the 4,0 isotopic “CN band of the red 
CN system. ‘Thirdly, a study of the N-type spectra in the violet revealed for 
the latest types several new bands below about A 4100, particularly a strong band 
at A4053. The bands were tentatively identified with the 44050 group in 
cometary spectra, then thought due to CH, but now known not to be, but 
considered possibly as arising from C,;. Further work, in collaboration with 
Drs P. Swings and K. N.' Rao and based largely on better spectrograms from the 
McDonald Observatory, has revealed still more new bands farther to the ultra- 
violet. ‘This work is virtually complete and is being made ready for publication. 

A. McKellar and W. Buscombe made measurements of the intensities of 
numerous absorption bands of C, and CN in the spectra of three early R-type 
stars. ‘The intensities were utilized to estimate excitation temperatures for the 
stellar atmospheres, results from 3.900 deg. to 6 200 deg. K being obtained. 

The role of Stark effect in early-type spectra has been studied both for the 
interest of the problem in the study of stellar atmospheres and for the practical 
application to spectroscopic parallaxes for B and A stars. Miss A. B. Underhill 
has calculated hydrogen-line profiles, employing Verweij’s method and model 
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atmosphere results, for O-type spectra. She finds that Hy is little affected by 
the electric field of protons in early O-stars but that luminosity effects may be 
expected at H, and higher members. Observational evidence on this point is 
being obtained. Miss J. K. McDonald has determined hydrogen-line profiles 
of the Balmer and Paschen series in several early-type main-sequence and super- 
giant stars. ‘The observed lines are being compared with those calculated from 
typical model atmospheres with a view to a critical assessment of the latter. 
On the practical side R. M. Petrie and C. D. Maunsell have measured Hy in 
the spectra of 169 stars of spectral types B8 to A3, whose distances are com- 
paratively well known. A satisfactory calibration of absolute magnitude in terms 
of Hy total absorption was found. 

The strongest absorption lines in the photographic spectral region of twenty 
QO-stars have been measured by R. M. Petrie. Classification ratios have been 
set up and a scale of temperatures derived from the ratio of neutral and ionized 
helium lines. ‘lhis temperature scale agrees well with that proposed by Fowler 
and Milne. ‘lhe line intensities failed to show clear evidence of luminosity 
effects earlier than Oo. 

The spectra of the “shell” stars Pleione, 'T'auri, 14 Comae, and 48 Librae 
are under study by Miss A. B. Underhill. ‘The excitations in the star, and 
‘“shell’’, spectra are separated and changes in the latter may be explained as 
caused by pressure variations. It is difficult to choose between a detached shell 
and a pronounced equatorial bulge in interpreting the spectroscopic observations. 

Spectroscopic observations of some Cepheids have been made by Professor 
T. S. Jacobsen, who finds a level effect in the radial-velocity curves of 5 Cephei 
and 7 Aquilae of approximately 1km/sec per 1800km increase of altitude. In 
1950 he noted a violet emission edge in the K line of CaII in » Aquilae, lasting 
for a few hours, at the time of maximum atmospheric compression. Observations 
of 5 Cephei failed to reveal the effect in that star. ‘This emission feature had been 
found also at the Mount Wilson Observatory. 

Stellar Motions..-The fundamental radial-velocity programmes have been 
continued. ‘The programme of faint B-type stars, embracing about 800 objects, 
is about three-quarters observed and several hundred spectrograms have been 
measured for radial velocity. As a first part the revised radial velocities of 
seventy-five B-stars have been published. ‘The programme is being executed 
jointly by J. A. Pearce and R. M. Petrie. 

The other radial-velocity programme embraces some 200 stars earlier than 
k5 and brighter than magnitude 9-5, within ten degrees of the galactic pole. 
Observation is about eighty per cent complete. ‘This programme, carried on by 
R. M. Petrie, is intended to contrib:ite to a firm basis for the study of stellar 
motions perpendicular to the galactic plane. 

During the period covered by this report a thorough revision of the wave- 
length systems has been undertaken by R. M. Petrie. The bases of the revision 
are the calculated velocities of the solar system and the condition that the velocities, 
for spectral types B, A, F, and K, must be on the same origin as those for the solar 
spectra. ‘The programme has entailed a large amount of observing and measuring, 
in order to supply adequate comparison and reductions, but is now well advanced. 
Because of blending effects it was found to be necessary, for spectral types A 
and later, to investigate each dispersion separately. Wave-length standards 
have now been derived for spectral types Ao to K& inclusive for the instruments 
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in common use for radial-velocity determinations. Studies of B stars with 
single-prism dispersion are well advanced and are expected to be completed in 
a year’s time. 

The motion and kinematical description of the Ursa Major Cluster have been 
studied in some detail by Dr B. N. Moyls of the University of British Columbia 
and R. M. Petrie. High-dispersion radial velocities obtained in 1949 and 
extended in 1951 demonstrate that the eleven ‘“‘ nucleus” stars form the real 
moving cluster. A new method of finding the convergent point from proper 
motions was employed. A study of newly available proper motions and 
trigonometric parallaxes combined with the radial velocities establishes the 
definite community of motion of the eleven stars as distinct from the approximate 
equality in the larger stream. 

Binary Stars.—The interest in spectroscopic binaries has not diminished 
but has become rather more selective. Detailed studies are made now only of 
the more informative of the spectroscopic binaries and those systems showing 
features of unusual interest. Eclipsing systems and early-type binaries exhibiting 
the spectra of both components are given special attention. Some interesting 
results are now being obtained from the rather spectacular composite systems, 
{ Aurigae, 31 Cygni, 32 Cygni, and ADS 14864 A. 

Orbital elements have been derived for, and other spectroscopic studies made 
of, eighteen binaries which had not been studied heretofore at Victoria. Of these, 
fifteen are of spectral type A5 and earlier and thirteen have two spectra visible, 
thus allowing good estimates of masses and other dimensions. Special attention 
here has been given to the earliest spectral types by J. A. Pearce who has derived 
orbital elements for three systems B3 and earlier. He has derived elements for 
the earliest type absorption-line binary known, HD 215835, the spectra being 
O5 and the minimum masses 23 Mo and 10 Mo. 


Spectroscopic Binary Orbits Completed 1946-51 


27483 Fs, Fs Ruth J. Northcott and K. O. Wright 
34762 Bo W. H. Stilwell 

43240 Fs, B8 R. M. Petrie 

44701 B4, B7 J. A. Pearce 

47732 B3, Bs J. A. Pearce 

58713 (RY Geminorum)A2, K2 Andrew McKellar 

140873 (25 Serpentis) B8 R. M. Petrie and Edgar Phibbs 
153751 (e Ursae Minoris)G J. L. Climenhaga, A. McKellar and R. M. Petrie 
171978 A3, A3 R. M. Petrie 

175227 (DI Herculis) Bs, B4 Andrew McKellar 

190870 A3, F5 J. A. Pearce 

193576 O06, WN6 E. 5S. Keeping 

193611 Bo-s5, Bo-s J. K. McDonald 

198784 B3k T. S. Jacobsen and R. P. Kraft 
210027 (« Pegasi) Fs R. M. Petrie and Edgar Phibbs 
215835 Os, Os J. A. Pearce 

218066 B3, B3 R. M. Petrie 

2289q11 B3, Bs J. A. Pearce 


‘The programme for the spectrophotometric measurement of Am in spectro- 
scopic binaries, carried out by R. M. Petrie, has been completed and the results 
published for 105 systems. A new mass-luminosity relation has been derived 
from these data, independent of direct measures of mass and parallax. ‘This 
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relation is log (mass) = 0-548 — 0-144. M+ 0-002 M? and is in good agreement with 
independent data from eclipsing binaries. It strengthens particularly the 
observational mass-luminosity relation for the massive, early-type stars. 

Theoretical Studies.—G. J. Odgers has completed a study of the equations of 
equilibrium governing internal stellar structure. ‘This has been submitted as a 
dissertation to Cambridge University. One of the results of this study is a 
deduction of the main sequence of the Russell—Hertzsprung diagram from the 
differential equations. 

The stability of rotating gaseous masses is under study by G. J. Odgers. 
It is contemplated making application to the problem of early-type spectroscopic 
binary systems in which the mutual tidal disturbances are large. 

Miss A. B. Underhill has calculated a model atmosphere for an O5 star with 
high surface gravity (logg=4:20). ‘The model is in radiative and mechanical 
equilibrium with almost complete ionization of hydrogen and helium. ‘The 
model has an effective temperature of 45 000 deg. K and the emergent flux differs 
markedly from a Planckian distribution. It is found that a stable model for low 
surface gravity is non-existent, which result may have some bearing upon emission 
line stars of the Wolf—Rayet class. ‘The model atmosphere results (mainly for 
a model identified with type Og) with the calculated line-absorption coefficient 
as affected by the electric field of protons, when compared with observations of 
the He Il line 44542 in O stars, yield an estimate of the ratio of hydrogen to 
helium abundance. ‘This ratio, by number, is approximately 20, which is lower 
than most existing estimates. 

Setsmology.—In 1951 the seismological work was expanded by the installation 
of recording instruments at Port Alberni on Vancouver Island, 90 miles north 
of Victoria, and at Horseshoe Bay, 60 miles north-west of Vancouver. ‘Together 
with the Victoria installation, this will allow a study of the seismicity on the 
south-west coast of British Columbia to be made. ‘The records are analysed by 
W. G. Milne who, since 1951 July, has identified 74 minor shocks in this region, 

Instruments.--Since the end of the war a vigorous policy has created a workshop 
adequate to the demands of the institution. ‘The original shop, small and with 
only hand tools, has been enlarged and rebuilt and equipped with modern power 
tools. In addition, a wood-working shop, with tools adequate for ordinary 
purposes, has been set up above the machine shop. ‘The most important 
project undertaken is the design and fabrication of a new universal stellar spectro= 
graph for the Cassegrainian focus. ‘This instrument incorporates certain 
features in mechanical design, which it is hoped will effectively eliminate mechanical 
flexure and will allow for great flexibility in the development of optical arrange- 
ments. Basically it is a large optical table floating upon three locating points and 
counter-weighted statically and dynamically. It is expected that the original 
universal spectrograph will be replaced in 1952. 

Other advances include the acquisition and mounting of two new plane 
gratings for the stellar spectrograph, the modification for use at the Cassegrainian 
telescope of a two-prism ultra-violet-transmitting glass spectrograph giving {a 
fast instrument for faint sources with alternative linear dispersions of 135 and 
400 A/mm at A4340. A camera for direct photography at the Cassegrainian 
focus has been built. A humidity control has been builc and installed to protect 
the telescope mirrors from ‘“‘dewing’’. The electrical wiring of the telescope 
controls has been replaced and partially modernized. In 1946 the interior of 
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the dome, below the observing floor, was remodelled, space previously waste 
being made into an extra floor. In this way, room was made available for a 
drafting office, a carpenter’s shop, and extra storage space. 

Grounds.— Progress has been made in protecting the buildings and vegetation 
from destructive summer fires. Large sections of the property had become 
denuded of trees through successive conflagrations and covered with brush 
highly inflammable in late summer. Much of this brush has been removed and 
many thousands of new trees planted. At the same time several thousand feet 
of pipe-line have been laid and a powerful pump installed for the efficient control 
of fire outbreaks. 

Publications.— During the period covered by this report were issued 
Publications, Volume 7, Nos. 17-27; Volume 8; Volume 9, No. 1; as well as 
Contributions Nos. 1-23. 


Union Observatory, Johannesburg 
(Director, Dr W. H. van den Bos, Union Astronomer) 


‘The 26}-inch refractor has been used on 129 nights for interferometer and 
on 41 nights for micrometer measures of double stars. Several new close 
bright pairs have been discovered with the interferometer by Dr Finsen. 

Plates taken with the Franklin-Adams telescope : 

Minor planets 
Comets 
Miscellaneous 


Total 325 plates. 


In addition, Mr Johnson secured 20 plates for minor planets and 24 plates for 
comets with the Leiden Rockefeller telescope. ‘The Franklin—Adams telescope 
has also been used by Mr A. B. Muller of Leiden Observatory to take plates of 
variable star fields. 

With the 9-inch refractor, 127 occultations were observed. 

Counts of sunspots were made on 323 days. 

During the year 972 visitors were admitted on 36 nights. 

A transmitter which sends out a continuous time signal on a frequency of 
5 Mcs, controlled by the Observatory’s quartz clocks, was built and put into 
operation. 

Manuscripts for Circulars No. 111 and 112 and ‘Title Page and Index for 
Volume 5 were sent to the printer. 

Mr Muller from Leiden worked at the Observatory from May 7 to October 2 
and astronomers Bester, Bourgeois, Bok, Henize, Lindsay, Stoy, Thackeray, 
van Wijk and Wesselink paid visits to the Observatory. 


Radcliffe Observatory, Pretoria 
(Director, Dr A. D. Thackeray, Radcliffe Observer) 
Equipment.—The mechanical parts of the Cassegrain spectrograph by 
C. F. Casella & Co. were received in 1951 January and immediately installed on the 
74-inch telescope. Stellar spectroscopy on a regular basis began after two months 
of preliminary testing and adjustments, during which direct photography at the 
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Newtonian focus was continued. ‘The performance of the 2-prism spectrograph 
has been found to be excellently suited to radial velocity work, flexure shifts being 
apparently negligible. ‘The speed is such that spectra of 12th magnitude stars 
can be obtained without difficulty in good conditions. Of the four cameras 
(giving dispersions ranging from 22:5 to 96A/mm at Hy) all but the shortest 
performed satisfactorily. ‘The F2 quadruplet camera has been returned to the 
makers for testing. ‘The optical design has achieved remarkable success in 
securing a flat field of focus over the whole photographic range and even into the 
red. 

A photoelectric photometer is being constructed in the workshops of the 
Leiden Observatory to become part of the accessory equipment of the Radclitfe 
reflector. 

A 24-inch experimental aluminizing tank, capable of accommodating all the 
secondary mirrors of the 74-inch reflector, has been successfully operated. 

Cooperation with the Royal Observatory, Cape.-According to an agreement 
between the Radcliffe Trustees and the Admiralty which came into force as from 
1951 April 1 for an initial period of three years, one-third of the observing time 
with the 74-inch reflector is allocated to observers from the Royal Observatory, 
Cape of Good Hope. In return the Radcliffe Observatory receives a grant from 
the Admiralty which permits additional expenditure on services essential to its 
proper activity, e.g. the full-time employment of a mechanic, a part-time secre- 
tary-librarian, and a driver of Observatory transport; also provision of accessory 
equipment and extensions to buildings. ‘The scheme is working successfully to 
the mutual benefit of both Observatories. 

Buildings.— A small three-roomed house has been completed near the telescope 
to provide sleeping accommodation for visiting observers who have to live outside 
the Observatory grounds. 

Observations: radial velocities. —A programme for determining radial velocities 
of 150 stars of type O to B5 with magnitudes brighter than 7-6 has been begun. 
This will receive the highest priority during 1952. 

The radial velocities of southern Cepheids and RR Lyrae variables are being 
actively measured by D. W. N. Stibbs, Radcliffe ‘Travelling Fellow. It is 
expected that during 1952 new velocities of about 60 Cepheids and 20 RR Lyrae 
variables will have been determined. 

The radial velocities of a number of southern c stars are also being measured. 

Radial velocity work by the Cape Observatory has been devoted mainly to 
stars in or near Kapteyn areas or to stars with moderately large proper motions 
and parallaxes. 

The radial velocities of the two components of Alpha Centauri are being 
actively studied, the present epoch being an important one in the determination 
of the velocity curve. 

Work on the velocities of southern globular clusters has continued. 

Stellar Spectroscopy.—The spectrum of Eta Carinae has been studied from 
3700 to 8860 A and some 250 bright lines (out of over 300 measured) have been 
identified. Preliminary notes have been published in The Observatory, 71, 
167, 205. 

Other special objects receiving attention are AG Carinae (P Cygni object 
surrounded by a visible shell), Proxima Centauri, S Doradus and individual 
stars in the globular clusters 47 ‘Tucanae and Omega Centauri. 
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A weak spectrum of a nova discovered by Henize in the Small Magellanic 
Cloud was secured some 18 days after maximum showing bright bands of hydrogen. 

Three new P Cygni objects and two new ‘“‘symbiotic”’ stars were classified 
by Henize after he had discovered their bright Ha characteristics at the Lamont 
Hussey Observatory, Bloemfontein. 

Planetary nebulae.—Spectra of southern planetaries have been obtained 
by the Cape Observatory for studying their physical conditions. 


Direct Photography: 

V ariable stars.—-Work on variable stars in the Sculptor system and in NGC 121 
has been continued. 

Two rich fields in the Sagittarius Cloud are being studied for the presence 
of variables of long and short period. 

The peculiar cluster NGC1978 in the Large Magellanic Cloud (whose 
brightest stars are red) is being studied for the presence of variables. 

Selected areas.—Work on colours and magnitudes in the Harvard E regions 
has been continued by the Cape Observatory. 

Photoelectric photometry.—Dr Th. Walraven and Mr A. Muller of the Leiden 
Observatory installed a photoelectric photometer on the 74-inch reflector and 
observed colours and magnitudes of a number of Cepheids, and of stars in certain 
selected areas. 

The telescope was used on 244 nights during the year. 

Staff and visitors._In March the Observatory lost the services of Dr David 
S. Evans on his appointment as Chief Assistant at the Royal Observatory, Cape. 
However, he returned to Pretoria for three months’ further work as senior 
representative of the Cape Observatory under the scheme of cooperation. 

Dr M. W. Feast has been appointed Second Assistant. Mr D. W. N. Stibbs, 
Radcliffe ‘l'ravelling Fellow, arrived from Canberra in June for the first half of 
his tenure of the Fellowship; Mr D. R. Pullin was appointed mechanic. Mrs 
M. G. Shuttleworth has served as part-time secretary-librarian. Mr H. C. 
Davies served as temporary mechanic in January and gave valuable assistance 
in assembling the Cassegrain spectrograph, before returning to the Cape Obser- 
vatory. 

During the year the following visitors have worked at the Observatory: 
Dr David S. Evans, Mr A. Menzies, Mr J. Churms of the Royal Observatory, 
Cape; Dr Th. Walraven and Mr A. Muller of the Leiden Observatory; Mr Karl 
G. Henize, Michigan Observatory. In addition, the following astronomers 
have visited the Observatory: Dr Bart J. Bok, Dr P. Bourgeois, Mr E. G. Burton, 
Dr E. M. Lindsay, Dr R. H. Stoy, Mr U. van Wyk. 

The Observatory has continued to be open to the public one afternoon per 
month. In addition, parties ranging from 40 to 75 visitors have been admitted 
on six nights during the year for viewing objects at the Cassegrain focus of the 
74-inch reflector: free admission tickets to these visitors have been issued by the 
Pretoria Publicity Association. 


Nizamiah Observatory, Hyderabad 
(Director, Dr Akbar Ali) 
Astrographic Equatorial.—38 plates were taken mostly in the ecliptic regions 


with the Astro-Camera attached to the Astrographic Equatorial. ‘The compari- 
son of measures of stars in all the remaining 33 regions common to the Hyderabad 
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Astrographic Catalogues and Potsdam Photographische Himmelskarte (Bands 
I to II]) in the zones + 36° to + 39° were critically studied. 670 relative proper 
motions with a probable error of +0”-012 for a single observation were found. 
‘The results are ready for publication. ‘The survey of photographic double stars 
in the zones +38° and +39° was completed and their distances and position 
angles were determined. It is proposed to publish shortly the data of the photo- 
graphic doubles of the four zones + 36° to + 39° together in one volume. 

In connection with Recommendation 3 of the Carte-du-Ciel Commission 
of the I.A.U. (1948), preliminary investigations with regard to the accuracy of 
star positions in the Hyderabad Astrographic Catalogues were completed. ‘The 
results for eight regions centred on —18° at an interval of four hours in R.A. 
together with 32 over-lapping quadrants in —17° and —19° are being studied 
for this purpose. 

Grubb Equatorial.—17 occultations of stars by the Moon were observed during 
the year. All the observations have been reduced and the results will be com- 
municated as usual to the Society. 

Spectrohelioscope.—'Vhe Sun was observed on 151 days during the year with 
this instrument for one hour per day on an average. 12 flares were noted and 
their data will be sent for incorporation in the Quarterly Bulletin of Solar Activity. 

Publications.—'Vhe following paper was sent for publication during the year: 
“‘Occultations of stars by the Moon observed at the Nizamiah Observatory 
during the year 1950” (M.N., 111, 343). 

Instruments.—The 8-inch photovisual object glass of the Astrographic 
Equatorial sent to Messrs Cox, Hargreaves and ‘Thomson Ltd., England, for 
refiguring and polishing is expected to arrive early in 1952. My grateful thanks 
are due to Mr D. A. Campbell of “‘ Alfarda”’, Redbourn, Hertfordshire, England, 
for having coated the middle-component of this object glass with silicon mon- 
oxide, free of cost. 

The domes of the two telescope houses were severely damaged in the month 
of March 1951 by a fierce hailstorm. ‘hey were repaired later during the year. 
As a consequence, observational work suffered a good deal. 

Miscellaneous.—Lectures in Practical Astronomy were given to the Graduate 
classes. 

The seismological work of the Observatory continued as usual. 

The Government of India took entire charge of the meteorological work of 
this Observatory from 1951 April 1. 


Solar Physics Observatory, Kodaikanal 
(Director, Dr A, K. Das) 

General.—The Golden Jubilee of the Observatory was celebrated in 
September. ‘lhe event was marked by the inauguration of the newly built 
lonospheric Laboratory and of the newly installed ‘“‘ Bhavnagar ‘l'elescope”’ 
(a 20-inch Cassegrain Reflector constructed by Grubb which originally belonged 
to the now disused Poona Observatory named after Maharajah ‘lakhtasinghji of 
Bhavnagar). A souvenir pamphlet describing the activities of the Observatory 
during the past 50 years was brought out on the occasion. 

The second meeting of the Standing Advisory Board for Astronomy was held 
soon after the Jubilee celebrations, when matters relating to the development 
plans of the Kodaikanal Observatory were discussed. 
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An expedition was organized to observe the total eclipse of the Sun on 1952 
February 25. ‘The observations planned are the photography of the corona and 
photographic photometry of the flash spectrum and the coronal spectrum. 
Construction and testing of instruments for carrying out the above programme 
had to be completed at short notice. The party of four, led by Dr A. K. Das, 
left Kodaikanal on 1951 December 27 for the eclipse camp at Artawi in Iraq. 

International cooperation.—Exchange of spectroheliograms and photohelio- 
grams with foreign observatories was continued as in previous years. 207 
calcium flocculus spectroheliograms obtained at Kodaikanal during the period 
1950 October—1951 June were sent to the Solar Physics Observatory, Cambridge, 
and 3 photoheliograms for certain specified days in 1950 were supplied to the Royal 
Greenwich Observatory. 60 H-alpha flocculus photographs and 70 Ky disk 
spectroheliograms relating to the year 1950 were obtained from Meudon Obser- 
vatory, France; the Mt. Wilson Observatory, U.S.A., also sent 80 H-alpha 
flocculus and 91 K-prominence plates for the same year. Quarterly statements of 
solar flares observed at Kodaikanal were sent to Dr L. d’Azambuja of Meudon 
Observatory and Mr H. W. Newton of the Royal Greenwich Observatory. 

Daily broadcasts of URSIGRAMMES through the All-India Met. Broad- 
casting Centre, New Delhi and the practice of issuing warnings for ionospheric 
and geomagnetic disturbances, whenever expected, were continued. 

Weather conditions.--Weather conditions during the year were more favourable 
for solar observations as compared with the previous year. Photographic 
observations were possible on 298 days while visual observations could be made on 
311 days. ‘lhe average definition of the Sun’s image estimated on a scale in which 
I is the worst and 5 the best was however 2-76, as compared with 2-95 in the 
previous year. ‘There were 26 days on which the definition was 4 or more and 
76 days on which it was 2 or less. 

Routine observations.—'The normal observational programmes with the 
photoheliograph, the prominence spectroscope, the spectrohelioscope and the 
spectroheliographs were carried out uninterrupted. Direct photographs of the 
Sun on a scale of 8 inches to the Sun’s diameter were obtained on 298 days as 
against 281 in 1950. Spectroheliograms of the disk in the H-alpha and the 
K lines were obtained on 292 and 285 days respectively and prominence photo- 
graphs in the K line on 276 days. 

Sunspot activity.—Sunspot activity during the year showed a further decrease 
as compared with the previous year. The number of new sunspot groups 
observed during the different months of the year, their distribution in the two 
hemispheres and the mean daily numbers are given in the following table :— 


Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. ‘Total 


No. of North { 8 7 5 10 5 .: (33 “oe . 39 5 ‘12 
new Eq. I I 2 
spot South| 9 11 — 9 4 10 6 8 4 6 15 100 
groups Total 17 18 15 20 9 19 I19 21 + 1 2 2%4 
Mean daily No. 3°6 4°3° 3°7 472 5°7 4°90 3°8 3°7 5°! 3°! 41 2°7 4°00 


Although the total number of new spot groups observed during the year is 
practically the same as in the last year, the mean daily number shows a decrease of 
about 17 per cent as compared with the last year’s value. There were no spot- 
free days out of the total number of days of observation as against 3 spot-free 
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days in 1950. ‘The yearly mean latitude of all the spot groups for both the hemi- 
spheres was 10°-6 as compared with last year’s value of 12°-9. ‘The mean latitude 
for the spot groups in the northern hemisphere was 11°-1 and that for the southern 
hemisphere spots 10°-I. 

The largest sunspot group of the year appeared in May. ‘The region in which 
this spot group appeared was markedly active from January to June. The 
spot group was comparable in appearance as well as in area with the large spot 
group of 1947 March. Its total area on May 16, the day of its central meridian 
passage, was 3965 millionths of the Sun’s visible hemisphere (corrected for 
foreshortening). 

Geomagnetic observations.—As in previous years, continuous photographic 
records of the horizontal, vertical and declination elements of the Earth’s magnetic 
field were made with Watson Magnetographs. ‘The instrumental equipment of 
the Magnetic Observatory was supplemented by the addition of a complete set 
of La Cour Variometers during the year and regular recording with these 
instruments was begun from 1951 June 16. ‘The results of magnetic observations 
made at Kodaikanal Observatory from 1950 January are being published in the 
half-yearly bulletins of this observatory, which hitherto contained only solar data. 

Absolute measurements of H and D were made once a week with Kew 
Magnetometer No. 3 and observations of inclination with the Earth Inductor 
on five days in the week. 

During the year, 24 magnetic storms of range >150y in H were recorded 
at Kodaikanal as compared with 27 in 1950. Of these, 18 magnetic storms 
were of the sudden commencement type. ‘Two storms which commenced 
respectively at 06"50"U.T. on 1951 April 17 and at 11"50™U.T. on 1951 
October 16 had ranges greater than 400 y. 

Research work and publications.—Work on the research problems taken up 
during the previous year was continued. 

‘To study the variations in the equivalent widths of the H and K lines over the 
umbra and penumbra of sunspots as compared with the undisturbed photosphere, 
a number of spectrograms were taken and are being analysed. 

A Kolhérster Cosmic Ray Recorder was installed for continuous recording 
of cosmic ray intensity. One of the objects of the measurement of cosmic 
ray intensity is to study the relation between solar flares and sudden increases 
in cosmic ray intensity. 

A 100 Mc/s radio telescope is under construction in connection with the 
study of solar noise. 

Study of solar-geomagnetic relationships and statistical analysis of obser- 
vations of prominences and hydrogen absorption markings made at Kodaikanal 
from 1905 to 1950 were taken up. 

The following were either published or sent for publication during the year : 

(1) “‘ Intensity Variations in Sunspots”’, Nature. 

(2) ‘‘ Kodaikanal Observatory 1g00-1950”’, Indian Fournal of Meteorology 
and Geophysics. 


(3) Synopsis of solar and geomagnetic observations made at Kodaikanal 
during the 4th quarter of 1950, Ist, 2nd and 3rd quarters of 1951, Indian Journal 
of Meteorology and Geophysics. 


(4) ‘“‘A note on the observations of sunspots made at Kodaikanal from 1903 
to 1950’, Kodaikanal Observatory Bulletin, No. CXXXIII. 
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(5) ‘* Geomagnetic field variations at Kodaikanal’’, Nature. 
(6) “Recurrence features of some great magnetic storms recorded at Kodai- 
kanal (1949-51)”’, Indian Fournal of Meteorology and Geophysics. 
(7) ‘Changes of Atmospheric Electric Potential Gradient at Poona 


(India) during disturbed weather from an analysis of Poona electrograms (1936- 
40)”, Indian Journal of Meteorology and Geophysics. 


Commonwealth Observatory, Mount Stromlo 
(Director, Professor R. v. d. R. Woolley, Commonwealth Astronomer) 

Solar observations were continued as in previous years. Sunspot sketches 
were obtained on 294 days. ‘The ‘Time Service was also continued, transit 
observations being secured on 216 nights, or 59 per cent of the nights on which a 
watch was kept. ‘The Fourth Melbourne Catalogue has now been completely 
revised, and is ready for the printer. 

The Reynolds 30-inch reflector and Oddie 9-inch refractor were given over 
to photoelectric photometry for nearly all the year. Dr Kron, of the Lick 
Observatory, assisted by Dr Gascoigne, carried out a programme of red and 
infra-red measurements on the 30-inch reflector, using a refrigerated Cs—O cell. 
Magnitudes at effective wave-lengths A 8250 A and A6300 A were determined for 

(1) stars in standard regions D2, C4, C6, D6, C8, Dro, C12, 

(2) all nearer stars with good parallaxes (within about 12 parsecs), 

(3) certain bright stars occurring in previous Mt. Stromlo programmes. 


In addition Dr Gascoigne and Dr Kron, using a refrigerated 1 P21 multiplier, 


worked on 18 nights on various objects in the Magellanic Cloud down to magnitude 
15™-5. All g Cepheids examined were appreciably bluer than galactic Cepheids. 

Dr Eggen, using an 1P21 multiplier on the Oddie telescope, measured colours 
and magnitudes of stars of known parallax brighter than 11™-0. HD 223045 
was found to have a period of only 80 minutes, with a variation of 0™-75. 

Notable progress has been made with the building for the 50-inch (old 
Melbourne 48-inch) reflector. ‘The mirror by Cox, Hargreaves and Thomson, 
has arrived in Canberra. ‘The three-prism slit spectrograph has been redesigned 
and rebuilt in the Observatory workshop. It is now nearly ready for use. A 
40-inch aluminizing tank has been brought into use and the 30-inch Reynolds 
mirror satisfactorily coated. 

‘The new staff quarters was completed in 1951 and has been in full use since 
May. Progress has been made with the building of 3 extra brick houses and 
9 prefabricated houses on Mt. Stromlo for the use of observers. 

Drs G. Kron and O. J. Eggen of the Lick Observatory arrived on Mt. Stromlo 
in 1951 January. Dr Kron left in December, but Dr Eggen has remained for a 
few more months. Dr G. de Vaucouleurs, Research Fellow of the Australian 
National University, arrived during the year. Dr Archibald Brown spent a 
week at the Observatory. 

‘The Observatory sutfered a serious loss when Dr A. L. Green, Officer-in- 
Charge of the Ionospheric Prediction Service, died on 1951 August 28. DrC. W. 
Allen resigned from the staff in 1951 October to occupy the newly created Perren 
Chair of Astronomy at University College, London. Mr Stibbs left the Obser- 
vatory earlier in the year on appointment to the Radcliffe ‘Travelling Fellowship 
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Riverview College Observatory, Riverview, N.S.W. 
(Director, D. ¥. K. O'Connell, S. 7.) 

During 1951, 507 plates were taken for the Variable Star programme. It is 
hoped to undertake, in addition to the photographic work, photoelectric obser- 
vations on variable stars, particularly on eclipsing binaries. 

Publications.—Publication No. 10 (Vol. 2, No. 6), containing (1) an investi- 
gation of the so-called periastron effect in eclipsing binaries and (2) a list of new 
variable stars, was distributed during the year. Geophysical Paper No. 4, 
“Seismicity of Australia’’, is with the printer. 


Sydney Observatory 
(Director, Mr Harley Wood, Government Astronomer) 


The work on the Astrographic Catalogue has been continued and Volumes 29 
and 32 have been distributed. Volume 30 is now in the hand of the printer. 

The occultations predicted in the Nautical Almanac have been observed 
when possible. ‘The results for 1949 are published, those for 1950 are being 
printed and those for 1951 are being reduced. 

Three papers have been published which, with two previous ones, review 
Kepler’s problem and give tables for parabolic and nearly parabolic motion. 
Sydney Observatory Papers Nos. 12 to 16 were issued. 

The new facilities mentioned in last year’s report have moved nearer to 
completion and an added scientific officer has been appointed to the staff. 

The civil and educational work of the Observatory has continued as in previous 
years. 


Radiophysics Laboratory, Sydney 
(Director, Dr E. G. Bowen) 


In this report only that part of the work of the Laboratory which is concerned 
with radio astronomy is described. ‘This is carried out under the direction of 
Dr J. L. Pawsey. 

1. Cosmic Radio Waves 

(a) Hydrogen line emission on 1 420 Mc/s.—The outstanding development in 
radio astronomy in 195! was the observation by Ewen and Purcell of Harvard of 
the first atomic spectral line, the 1420 Mc's line of atomic hydrogen, in emission 
from the Galaxy. In this Laboratory, Christiansen and Hindman, who were 
informed immediately of the Harvard discovery, were able to confirm it and have 
since carried out a preliminary survey of the sky visible from Sydney. ‘The 
results are being prepared for publication and show that a thoroughly interesting 
field has been opened up. Observations have been discontinued while new 
equipment is being prepared. 

(b) Discrete sources of cosmic radio waves.—-A survey by Mills on 100 Me/s 
of the discrete sources visible from this latitude led to the approximate location of 
77 sources. A statistical examination of these led to the conclusion, at variance 
with that reached by other workers, that these are not distributed at random but 
that there appear to be two distinct classes of source. The intense ones show 
a galactic concentration, the weak ones show none. ‘This result, the opposite 
to the familiar optical one, has been interpreted as indicating that the intense 
sources are rare objects distributed through the Galaxy, and the others, those 


23 
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randomly distributed, are either extra-galactic, and hence actually enormously 
powerful, or relatively local and consequently less powerful. More accurate 
positions have also been obtained for several sources, which continue to support 
the previous identification with certain nebulae. Some of the sources have been 
observed at very high (1 200 Mc/s) (g) and at very low frequencies (18-3 Mc/s) 
(x0), thus extending knowledge of their spectra. 

It has been discovered that certain of these sources have an appreciable 
angular size, of the order of a degree. Further observations of the larger ones 
are being made while equipment to attempt to resolve the smaller ones is being 
developed. 

(c) General distribution.—The previously measured angular distribution of 
galactic radio brightness at 100 Mc/s has been analysed in order to estimate the 
distribution of the sources throughout the central parts of the Galaxy (1). If it 
is tentatively assumed that the general background is due to integrated radiation 
from large numbers of distant discrete sources (radio stars) similar to those 
which are observed, the numbers and typical absolute magnitudes may be 
computed. Subject to this hypothesis it was concluded that the total number of 
radio stars is of the order of ;45 of that of ordinary stars and the total radiation 
at 100 Mc/s from a radio star enormously greater than that from the Sun. In an 
analysis extending over a wide range of frequencies it was shown that the observed 
galactic intensities were incompatible with an origin in thermal emission from a 
highly rarefied ionized gas (7). Observations at the very low (18-3 Mc/s) (x0) 
and very high (1 200 Mc/s) (g) frequencies have been taken over parts of the sky 
and are being extended to lower frequencies. 


2. Solar Radio Waves 


(a) General.—Intensity records on wave-lengths of 3, 10, 25, 50, 300 and 
500 centimetres are being continued into the period of decreasing solar activity. 
One interesting observation (2) is that the emission from the quiet Sun at 
decimetre wave-lengths fell markedly towards the end of 1950. An explanation 
of the slow variations in intensity (correlated with sunspot area) which are 
observed on decimetre wave-lengths has been proposed (8). It is in terms of 
regions of excessively high emissivity (high electron density) and slightly higher 
temperature which tend to occur over sunspots. 

(b) Dynamic spectra of bursts.—The last of a series of papers describing 
preliminary observations of the spectra of bursts over the frequency range 
70-130 Mc/s has now appeared (11). Equipment to extend this range to about 
40-320 Mc/s has been under construction and a part of it is now operating. 

(c) Interferometer observations.—An important series of observations on 
106 Mc/s of the place of origin on the Sun and the polarization of waves from 
short-period disturbances has been completed (§). It has been found that the 
apparent source of an outburst normally moves rapidly across the solar disk, 
in a manner corresponding to upward motion of the actual source with a 
velocity of about 1 000 km/sec. to a height of a solar radius or so. ‘The obser- 
vations support the hypothesis of origin in streams of auroral particles. The 
sources of noise storms, in contrast, move slowly across the Sun with solar 
rotation as if they originate in stationary regions in the high corona over certain 
sunspots. The criterion for occurrence of a noise storm appears to be the 
occurrence of a sunspot of sufficiently great area. ‘The sense of polarization of 
the radiation, which is normally circular, appears to depend on the polarity of 
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this sunspot, right-handed for a south (negative) magnetic pole. ‘This corre- 
sponds to the ordinary ray of the magneto-ionic theory. 

Directional observations can be carried out at 100 Mc/s using a two-aerial 
type interferometer because disturbances, when they appear, usually occur 
singly. On shorter wave-lengths, e.g. 20 centimetres, there is evidence that a 
number are normally present simultaneously. ‘These can be observed using an 
aerial beam which is small with respect to the solar disk. ‘This requires an 
aperture of about 1000 wave-lengths, i.e. rooo ft. An aerial with such an 
angular resolution in one dimension, consisting of a line of thirty-two 6-feet 
diameter parabolic aerials, has been constructed and preliminary observations 
are now proceeding. It is intended for the study of disturbarces and the 
distribution of brightness over the quiet Sun at this wave-length. 


3. Publications during 1951 


(rt) Bolton, J. G. and Westfold, K. C., ‘‘ Galactic Radiation at Radio Frequencies. IV. 
The Distribution of Radio Stars in the Galaxy’’, Aust. 7. Sci. Res. A, 4, No. 4, 
476-488, 1951. 

Christiansen, W. N. and Hindman, J. V., ‘‘ A Long-Period Change in Radio-Frequency 
Radiation from the ‘ Quiet’ Sun at Decimetre Wave-lengths”’, Nature, 167, 635-637, 
1951. 

Christiansen, W. N. et al., ‘‘ Radio Observations of ‘Two Large Solar Disturbances ”’, 
Aust. F. Sci. Res. A, 4, No. 1, 51-61, 1951. 

Kerr, F. J. and Shain, C. A., ‘‘ Moon Echoes and ‘Transmission through the Iono- 
sphere ”’, Proc. I.R.E. (American), 39, No. 3, 230-242, 1951. 

Little, A. G. and Payne-Scott, Ruby, “‘ The Position and Movement on the Solar 
Disk of Sources of Radiation at a Frequency of 97 Mc/s. I. Equipment’”’, Aust. 
F. Sci. Res. A, 4, No. 4, 489-507, 1951. II. ‘“‘ Noise Storms ”’, ibid., 508-525. 

Mills, B. Y. and Thomas, A. B., ‘“‘ Observations of the Source of Radio-Frequency 
Radiation in the Constellation of Cygnus ”’, Aust. 7. Sci. Res. A, 4, No. 2, 158-171, 
1Q5!. 

Piddington, J. H., ‘* The Origin of Galactic Radio-Frequency Radiation’’, M.N., 
III, 45-63, 1951. 

Piddington, J. H. and Minnett, H. C., ‘‘ Solar Radio-Frequency Emission from 
Localized Regions at Very High Temperatures,” Aust. ¥. Sct. Res. A, 4, No. 2, 
131-157, 1951. 

Piddington, J. H. and Minnett, H. C., “‘ Observations of Galactic Radiation at 
Frequencies of 1210 Mc/s and 3000 Mc/s ”’, Aust. F. Sci. Res. A, 4, No. 4, 459-475, 
1951. 

Shain, C. A., “‘ Galactic Radiation at 18-3 Mc/s’’, Aust. 7. Sci. Res. A, 4, No. 3, 
258-267, 1951. 

Wild, J. P., “‘ Observations of the Spectrum of High-Intensity Solar Radiation at 
Metre Wave-lengths. IV. Enhanced Radiation’’, Aust. 7. Sci. Res. A, 4, No. 1, 
36-50, 1951. 


Perth Observatory 
(Director, Mr H. S. Spigl, Government Astronomer) 


Time.—Accurate time signals have been distributed daily throughout the 
year by Onogo hourly signals to all the local Broadcasting Stations, Railways, 
G.P.O., etc., and various other methods. 

Seismological.—T he seismograph record is complete, the data being distributed 
to 45 cooperating stations in quarterly bulletins. Preliminary data of all strong 
movements within 5 000 km of Perth were cabled to the United States Coast and 
Geodetic Survey, through the American Consulate in Perth. A number of 

23* 
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original seismograms were despatched on request to investigators of specific 
earthquakes. 

Tidal.—The tide tables for Port Hedland were again compiled, with all 
relevant astronomical data included. 

General.—Occultations were observed whenever possible, and results sent 
quarterly to H.M. Nautical Almanac Office. Observations of sunspots by 
projection have been made throughout the year. Astronomical tables of various 
phenomena were distributed for a number of localities throughout the State, 
and information for legal, general inquiries, and the Press, were furnished when 
required. 

Educatiohal.—The general public have again fully availed themselves of the 
opportunity of visiting the Observatory. On an average five nights per month 
and one afternoon per week have been set aside for this purpose, the evening 
visits being booked some months in advance. The Government Astronomer 
undertook regular lecturing at the University. ‘The Observatory assists the 
Astronomical Society of Western Australia as far as is possible, and has the 
pleasure of seeing that body consolidated into membership of approximately 
170 keen amateurs. 


Geophysical Observatory, Christchurch, N.Z. 
(Director, Mr F. W. Beagley) 


In addition to the maintenance of routine activities at the various recording 
stations in the Pacific under its control, the Christchurch Geophysical Obser- 
vatory commenced measuring earth currents at Amberley as part of a project 


to determine whether effects caused by the tidal movement of the sea across the 
Earth’s magnetic field there were recorded on the magnetographs. Preliminary 
analyses of the lunar variations in D and Z were also made. While the lunar 
semi-diurnal variation in D agrees with that expected from Chapman’s analyses 
of northern hemisphere stations, the amplitude of the Z semi-diurnal lunar 
wave is anomalous and the luni-solar variation is almost non-existent in this 
element. . 

During the solar eclipse on March 7 additional recordings were taken by the 
Lincoln ionosonde. Ionization in the E layer decreased by 52 per cent during 
the optical eclipse, the minimum being reached 12 minutes after the maximum 
of the optical eclipse. ‘There is some evidence for a decrease in F2 ionization 
but an ionospheric storm in progress at the time makes confirmation of this 
difficult. A vertical cosmic-ray recorder with a high counting rate was developed 
for use in Samoa and equipment was constructed for recording the extensive 
air showers in cosmic rays. 

The following papers were completed and are in the hands of the publisher : 

(a) “ lonospheric and geomagnetic effects of solar flares.” 

(6) ‘Geomagnetic ‘sudden commencement’ analysis—Amberley.” 

(c) “An ionospheric disturbance index.” 


Carter Observatory, Wellington, N.Z. 
(Director, Mr I. L. Thomsen) 
As in previous years the Observatory was open regularly to the public on 
Friday evenings from February to December for lectures and telescope demon- 
strations. Attendances totalled 1597. The first Martin Luckie Memorial 
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Lecture was delivered in the Concert Chamber of the Wellington Town Hall 
on October 16. 

Sunspot and spectrohelioscope observations have been carried on as in 
former years, and reported to the appropriate authorities. Studies were made 
of the general accuracy of sunspot number determinations which appears to be 
satisfactory. 

kecords of auroral phenomena have been maintained as in previous years, 
and photographic work at Taieri and Invercargill has shown much progress. 

Forecasting of disturbed ionospheric conditions has continued, and close 
liaison maintained with radio authorities. "The monthly conferences mentioned 
in last year’s report have now been officially organized as the Cosmic Relations 
Panel of the Radio Research Committee. 

The g-inch photovisual lens was received back from Sir Howard Grubb, 
Parsons & Co., after repolishing and is giving satisfactory service. 

Information has been supplied to the press, legal firms, architects and general 
enquirers, whenever requested. Considerable assistance has been given to the 
Royal Astronomical Society of New Zealand. 


Seismological Observatory, Wellington, N.Z. 
(Director, Mr R. C. Hayes) 


‘he only subject for report, other than routine, is the development by the 
Dominion Physical Laboratory of apparatus for the automatic recording of 
time signals. This is intended mainly for timing at seismograph stations, but 
it has possible applications in Observatory time service work. 

\!l other activities of the Observatory in 1951 were of a geophysical nature. 


Godlee Observatory, College of Technology, Manchester 
(Curators, Manchester Astronomical Society) 


Work at Godlee Observatory in 1951 proceeded on very similar lines to that 
of 1950. Solar drawings were made about noon on each day (except Sundays) 
when weather conditions permitted, but long spells of very cloudy weather inter- 
fered considerably. ‘These drawings were supplemented by a number made by 
individual members with their private instruments, and many larger scale drawings 
of individual spots and groups were made. 

As in previous years, many societies, schools and youth organizations sent 
parties to the Observatory, where the instruments were explained, and, weather 
permitting, observations made. When conditions were unpropitious, lantern 
lectures were given instead. A number of members of the public also visited the 
Observatory, bringing the total up to about 400 persons. 

In addition a number of requests for astronomical lectures have been fulfilled 
by Members of the M.A.S. and much appreciated. 


The Observatory of Hampstead Scientific Society 
(Astronomical Secretaries, Miss M. Davis-Scourfield and Mr H. Wildey) 
Bad weather on most Saturday evenings during the year resulted in only 212 


visitors to the Observatory and while most of these were the general public some 
were fellows of the R.A.S. and members of the B.A.A. 
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Mr R. Barker’s Observatory, Cheshunt, Hertfordshire 


Although 1951 was a very bad year for observation, a fair amount of work was 
attained on the Moon, Jupiter and dark nebulae. 

Some new lunar features were discovered and are waiting confirmation, while 
certain lunar discoveries by other observers were checked. 

The varying shades presented by Jupiter’s satellites in transit suggest that 
their disks differ strongly in the tones of their physical shadings. 


Dr F. L. Haughton’s Observatory, Charmouth, Dorset 


The bad weather has again restricted work, only four occultations having 
been observed. Since last year a Diesel electric generator has been installed in 
the house and a supply of current is available in the Observatory. A 20-inch, 
f/6°3, aeroplane camera lens has been purchased and a camera built to fit it. The 
Observatory has been open to the public from time to time and was visited by 
77 people. A few lectures on astronomical subjects were given. Meteorological 
observations were carried out as usual. 


Mr M. B. B. Heath's Observatory, Kingsteignton, S. Devon 
Planetary observations were continued as follows:—-Mercury on 40 days, 
covering the phases between 0-96 and 0-088, with 6 drawings; Venus on 106 
days with 24 drawings; Jupiter on 7 nights with 6 drawings; Saturn on 27 
nights for intensities of belts, zones and ring features, on 17 nights for comparison 
of satellite magnitudes, and on 19 nights for estimation of saturnicentric latitudes 
of edges of belts. 


Mr F. M. Holborn’s Observatory, Peaslake, Surrey 


During 1951, 72 variable stars and novae were observed on 148 nights, the 
number of observations being 2083. Work was continued on the choice of 
comparison star sequences. ‘The Sun was observed on 204 days for spot counts 
and naked-eye spots. Most of the records were contributed to the British 
Astronomical Association. 


Mr P. A. Moore’s Observatory, East Grinstead, Sussex 
During the year the 12}-inch Wilkins Reflector was installed, replacing the 
previous 84-inch. Lunar work has as usual constituted the main programme, but 
Venus and Jupiter have also been systematically observed, and all results com- 
municated to the appropriate Sections of the B.A.A. Cooperation with American 
(A.L.P.O.) and German observers has veen continued. 


Mr F. ¥. Sellers’ Observatory, Muswell Hill, London 


Daily observations of the Sun have been made with the 5-inch equatorial 
and spectrohelioscope whenever weather permitted, that is on 127 days during 
1951. ‘These have been recorded but there has been little outstanding activity 
to report and seeing conditions in London have been, on the whole, rather below 
the average. 
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Dr W. H. Steavenson’s Observatory, Cambridge 


The 30-inch Hindle reflector has been used chiefly for photometric observa- 
tions of Novae and other faint objects, including Pluto and the satellites of 
Uranus. Physical and photometric observations of four comets were also made 
during the year. 


Mr H. Wildey’s Observatory, Hampstead, London 


During the year the 12}-inch reflector was disposed of and a 20}-inch reflector 
has replaced it. Setting up was not completed till late autumn and the electric 
supply line still has to be run before the drive can be operated. It has however 
provided observations of Jupiter and comets. 


Mr H. P. Wilkins’ Observatory, Bexleyheath, Kent 


With the 15}-inch reflector the Moon was observed on 55 occasions, particular 
attention being given to the limb regions. ‘The floor of Plato and the more 
delicate cleft systems were also scrutinized. Several photographs, under varying 
conditions of libration, were secured. 

The third edition of the Wilkins 300-inch Map of the Moon was issued in 
April. Numerous new measures of position were incorporated, resulting in 
13 sections being redrawn. A new section, on polar projection, based upon 
observations by Wilkins and P. A. Moore, was published in November. 

As part of the programme of the B.A.A. Lunar Section, a vast amount 
of observational matter has been received, edited and, in part, published. Visits 
were paid to the French observatories at Meudon and Juvisy and, in return, 
numerous visitors to the Observatory have been welcomed. 





Reports on the progress of astronomy 


MINOR PLANETS 

The minor planet programme has continued more satisfactorily in most 
respects during 1951 than during the previous year. ‘The total number of 
provisional designations assigned to unidentified objects has been somewhat 
less; but there have been 216 MPC’s issued during the year as compared with 
146 during the previous year. ‘This represents principally the increased activity 
in orbit improvements; there were 66 cases as compared with only about half 
that number in 1951. ‘The large number of identifications established by 
Patry and Kippes continues to be a valuable source of information. ‘There have 
been fewer discoveries of objects of unusual character (small a and large e) but 
the recovery of objects on the critical list continues at about the same rate. 

The Institute of Theoretical Astronomy at Leningrad again published a 
complete volume of ephemerides. When this volume for 1952 was received 
early in 1951, the Minor Planet Centre decided not to publish a complete volume 
for 1952 as had been done in previous years. Instead, it published an English 
translation of the text and corrections from the 2nd and 5th I'T'A ephemeris 
positions to those which had been computed at other centres. In this way 
none of the value of the information was lost, and there was a considerable saving 
of effort and expense by not publishing a duplicate volume. Whether such a 
saving can be realized in future years will depend upon the agreements reached 
at the next 1.A.U. meeting of Commission 20. 

Since the installation of punched-card computing machines at the Cincinnati 
Observatory the first-order special perturbations have been computed for a total 
of 260 selected minor planets. Much of this material has not yet been used and 
is available for orbit improvements. ‘These machines were removed from the 
Observatory in 1951 October; and at the present time this programme of work 
is not in effect. ‘The writer was on leave of absence from 1951 October I to 
1952 February 1, and the work of the Minor Planet Centre was under the super- 
vision of Dr E. Rabe. 

The most pressing need at present is the determination of reliable elements 
for a number of objects which can then be numbered, and the greatest attention 
is now being given to this phase of the work. ‘The other phases of the work are 
progressing satisfactorily. PAUL HERGET. 


SOLAR ACTIVITY 

Sunspots.—Four years have now elapsed since the extraordinary primary 
peak of the present sunspot cycle. The year 1951 may therefore be presumed to 
fall rather more than half-way from maximum to minimum. ‘lhe mean sunspot 
number for 1951 is, in fact, 70 as compared with 152 for the year 1947. Dominant 
features shown by the present spots and by the types of geomagnetic disturbance 
also indicate the progress of the declining phase of the cycle. Like a legacy from 
the giant prototypes of 1946-48, a great sunspot appeared in May, and there were 
other large spots that together gave a notable succession in the first half of 1951 
(The Observatory, 71, 169, 1951). In contrast, however, on many days spots 
were few and small, and on the whole, as in 1950, nearly all the bigger spots were 
for their size sub-normal in flare incidence. A notable feature for several solar 
rotations was the general restriction in longitude (most marked for the bigger 
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spots >500 millionths of the Sun’s hemisphere) to one hemisphere (A) of the Sun. 
This feature became noticeable in the second half of 1950 and continued to the 
second half of 1951. Corresponding in time to the presentation earthwards of 
the other solar hemisphere (B), two M-regions or 27-day sequences of geomagnetic 
disturbances were evident on a time-pattern diagram. During the last four 
months of 1951, the later sequence is continued, but apparently merging with 
disturbance associated with sunspots. Such M-regions are symptomatic of 
approaching solar minimum and produce the anomaly that with decline of the solar 
cycle the number of small non-SC geomagnetic storms (not the great storms) may 
temporarily increase, as was also the case in 1943. However, the more immediate 
signs of sunspot minimum have yet to come, viz. small high-latitude sunspots, 
that usually appear from 18 months to 2 years before the minimum frequency of 
spots and faculae. 


‘The 27-day sequences of geomagnetic activity associated with solar hemisphere 
B were reflected in recurrent F, layer disturbance affecting radio transmission, 
especially marked on north Atlantic channels. From solar hemisphere A 
containing the majority of sunspots proceeded occasional transient bursts of 


ultra-violet radiation giving rise on the Earth’s sunlit hemisphere to fade-outs 
on short-wave radio transmission and enhancements on very long wave-lengths, 
and in cases of intense flares, the geomagnetic crochet. ‘lhe frequency of these 
phenomena was well below what might have been expected from the number of 
large spots. ‘I'o this hemisphere, A, as the source of origin may be ascribed the 
great magnetic storms of September 25, with its brilliant auroral display (The 
Observatory, loc. cit., p. 246), and October 28, but their precise flare antecedents 
have not, so far, been established. But these two great storms and six out of 
the seven small SC-onset storms occurred when one or more of the bigger 
spots ( 2500 units) were within the central half of the Sun’s disk. 

It is of interest to note that over a number of successive rotations ending 
1951 August, hemisphere A was associated with a higher frequency of bursts of 
solar noise on metre wave-lengths than was hemisphere B, and also with a higher 
level of the continuous radiation on centimetre wave-lengths. 

A few individual sunspots deserve mention out of 28 spots > 500 units at 
peak area. ‘he largest of all, a giant spot of y-type magnetic classification, crossed 
the central meridian on May 106-0 in latitude N.13° and reached the peak area 
of over 4800 units on the following day. ‘This is the third or fourth largest spot 
in the Greenwich records. No geomagnetic storm was associated with it, although 
a solar flare of some importance but not of outstanding intensity was observed on 
May 18 (The Observatary, loc. cit., p. 170). 

This great spot returned with an area of 2000 units to cross the C.M. on 
June 11-9 and the region produced on June 13 a flare of importance 3 (but, again, 
not of highest intensity). ‘lhe earlier history of the giant spot is of interest. 
Its immediate precursor was a big spot of peak area 2 300 units reached two days 
before central meridian passage on April 18-8. ‘lhe incidence of biggish spots, 
1.e€. >500 units, in this region of the photosphere (longitude 70°-g0°: latitude 
10°-13° north) is remarkable and clearly traceable with unbroken continuity to 
1951 January and with a few gaps from 1950 May. In southern latitude 12°, a 
large y group crossed the C.M. on June 18+5 with an area of 2300 units. Another 
complex (y) spot of 1000 units crossed the C.M. on February 25:0 and was 
situated in the general region occupied later by the giant spot of May. 

H. W. NEWTON. 
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Prominences.—The mean daily areas and numbers of calcium prominences 
as derived from photographs taken at Kodaikanal are given below :— 


Area (in sq. minutes) Number 
1951 North South ‘Total North, South ‘Total! 
January—June 1°40 0°99 2°39 3°44 3°35 6°79 
July-December 1°58 1°58 3°16 3°60 3°28 6°88 
Whole year 
(weighted mean) 1°48 1°27 2°75 3°52 3°32 6°84 
Compared with the previous year’s values, there has been a slight increase in the 
areas amounting to7 per cent while the numbers show a decrease of 15 per cent. The 
increase in areas is due to greater prominence activity in the second half of the year. 
The distribution of areas in 5° ranges of latitude shows maximum activity 
in the zones N, 25°—30° and S. 20°-25°. A comparison with the distribution of 
areas in 1950 indicates that the peaks of activity in the low latitudes have remained 
stationary while the high-latitude secondary maxima seen last year have subsided. 
Ten metallic prominences were observed with the prominence spectroscope. 
Of these, nine were seen in the northern hemisphere ; three were observed on the 
east limb. 
Doppler displacements of the H-alpha line over prominences were noticed on 
24 occasions with the prominence spectroscope. In six cases the shifts were 
towards red, in three cases towards violet and on the rest of the occasions in both 
directions. Particulars of a few prominences which showed large Doppler 
shifts are given below: 
Coordinates of Doppler shifts 


Date : 
prominences observed 


d hm 
March 3 0310 N. 10° —-W. limb 3°5 A to red and 
1°5 to 2A to violet 
June 18 0305 N. 344 —-W. limb 4A to violet 
Aug. 30 03 20 N. E. limb 2 A to red and 
2°5 A to violet 
2 A to red at top 
2 A to red at bottom 
(Eruptive Prominence) 


Oct. 24 0245 N. 31 E. limb 


There were 16 occasions during the year when sudden disappearances of 
hydrogen absorption markings on the disk or of prominences on the limb were 
observed. 

A large eruptive prominence was observed on October 24, on the east limb 
at mean latitude N.31°. On the first calcium prominence spectroheliogram of 
the day taken at 02" 43™ U.T. the prominence was seen already in a very advanced 
stage of eruption. It was detached from the limb and had risen to a height of 
720 seconds of arc from the surface of the Sun. On the next—and the last 
plate, taken at 02"49™U.'T., the prominence had risen still higher and the 
height of the topmost part was 780” (nearly 360000 miles). No further photo- 
graphic observations were possible during the day due to bad sky conditions. 
Visual observations made with the spectrohelioscope showed no trace of the 
prominence at 03°40™U.T. ‘The prominence was first noticed on October 19 
and showed rapid changes in shape on succeeding days. 

The heights of 94 prominences were measured with the prominence spectro- 
scope in H-alpha, D, and Hf lines. ‘These were compared with the corresponding 
heights in the K line as obtained from calcium spectroheliograms of prominences. 
The mean heights were 63":9 in K, 57:2 in H-alpha, 54”-1 in D, and 51"-6 in H8. 
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Particulars of Doppler displacements of the H-alpha line over prominences 
and dark markings observed with the spectrohelioscope are given below: 
Displacements towards 
Red Violet Both ways ‘Total 
Prominences 8 10 40 58 
Dark markings 3 8 26 37 
‘The mean daily area of H-alpha absorption markings for the year (without 
applying foreshortening correction) was 2815 millionths of the Sun’s visible 
hemisphere, representing a decrease of 13 per cent as compared with the value for 
the previous year. ‘The distribution in latitude shows peaks of activity at 
N. 25°-30°, N.15°-20° and §. 10°-15° indicating an equatorial drift of the zones 
of maximum activity. A. K. DAS. 


DOUBLE S'TARS 


New pairs.--Finsen (M.N.A.S. South Africa, 10, 42, 60 and 106) gives 
new pairs discovered with the interferometer on the Johannesburg 26}-inch 
refractor. Luyten (P.A.S.P., 62, 274) has Notes on Proper Motion Stars, with 
2 new pairs and photographic measures. Barton (A.7., 55, 28) publishes 
another list of new double stars from astrographic catalogues. Ouranova 
(Ast. Cir. Bur. Ast. Comm. Acad. Sc. U.S.S.R., Nos. 98-99) gives two wide pairs 
with large proper motion. 

Measures..-Measures of double stars are given by Dubois and Mercier 
(F.O., 34, 21), Hirst (M.N., 110, 455), Korbut (Pulk. Publ., No. 141), Kranje 
(photographic; Contr. Milano-Merate, New Ser. No. 31), Muller (7.0., 33, 
93 and 105), Prétre (F7.0., 34, 25), Simonow (Ann. Bosscha O., 9, part 1), Vote 
(Ric. Ast. Vat., 2, 319) and R. H. Wilson, Jr. (A.7., 56, 69). 

Orbits : 

Double Star 

ADS 713 . Baize 

1778 o'7 Parenago 


Reference 
7.O., 33, 125 
U.S.S.R. Var. st. 7, 
No. 4, 199 
B.S.A.F., 65, 61 
Poznan O. Repr., 
No. 22 
4971 0°67 ° Muller B.S.A.F., 65, 61 
6251 65 0°40 "55 Strand Ap. F., 113, 1 
6549 o’71 4 Muller B.S.A.F., 65, 61 


Computer 


2028 0°44 2 f. Muller 
3248 : 0°330 Wierzbinski 





7203 
7780 
8539 


9324 
9352 


9393 
9979 


11568 
11579 
13169 
14238 


»» 14783 
yh 36™-o —56 
(pos. 1900) 


374 


972 


150°0 
goo 

114°7 

109°46 


84°4 
243°74 


0°9454 
o’61 
0929 
0°043 
0803 
0°09 


0°70 

0°74 
70 
‘go 


‘21 


Pensado 

Baize 

Von Schrutka- 
Rechtenstamm 
Wierzbinski 
Wierzbinski 


Wierzbinski 
Giannuzzi 


Baize 
Baize 
Wierzbinski 
Wierzbinski 


Baize 
Dessy 


Urania, 35, 1 


F.0., 33s 125 
A.N., 279, 81 


Acta Ast., 4, 149 
Poznan O. Repr., 
No. 20 
Acta Ast., 4, 149 
Cont. Mt. Mario, 
No. 164 
7.0. 33) 125 
¥.0., 33, 125 
Acta Ast., 4, 149 
Poznan O. Repr., 
No. 21 
¥.0., 33, 125 
Pbl. La Plata, Ser. 
Ast., XX, 3 
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Baize (F.O., 33, 124) has given errata to his second orbit catalogue. Astro- 
metric orbits are given by Alden (A.¥., 56, 34)), van de Kamp, Smith and Thomas 
(A. F., 55, 251), van de Kamp and Lippincott (A.7., 56, 49) and Lippincott 
(A.J9., 55, 236). Rakowiecki (Bull. Soc. Poznan B, 10, p.63) writes on the 
computation of an orbit from three pairs of opposed positions. 

Miscellaneous.—-R. H. Wilson, Jr. (A.#., 56, 52) has a note on estimating 
double stars closer than the resolving limit of an interferometer; Finsen on fringe 
visibility and limiting resolving power in double star interferometry (The Observa- 
tory, 71, 126), on the duplicity of Phi Sgr (A. 7., 56, 56), on compensation for 
atmospheric dispersion in double star interferometry (M.N.A.S. South Africa, 
10, 7), on double star interferometry (P.A., §9, 399) and on an eyepiece interfero- 
meter (The Observatory, 71, 42). Hall (A. #., §5, 215) discusses the photographic 
blending of images of unresolved binaries, Stearns (A. ¥., 56, 56) the duplicity 
of Ross 79 and Capella H, Kent (A.#., 55, 243) the parallax and mass ratio of 48 
Cass, Binnendijk (A. 7., §5, 233) those of Furuhjelm 46 and Roth (A. 7., 56, 55) 
the parallax of ADS61. Muller (B.A.N., 16, 161) gives a discussion of modern 
observations of double stars, Baize (Ann. d’Ap., 14, 85) a correction formula 
for visual estimates of magnitude differences in double stars, Wallenquist (Arkiv 
Jor Ast., 1, 195 and Uppsala Medd., No. 103) preliminary results of photoelectric 
determinations of colours and magnitude differences, Opolski (Stockh. Medd., 
No. 66) the orientation of orbital planes of visual binaries, Slusarev (P. Leningrad 
O., 15, 204) the same subject, Arend (Comm. O. Roy. Belg., No. 20) the frequency 
curves and correlations for visual binaries and the orientation of orbit planes 
with respect to the galactic equator. Danjon (B.S.A.F., 65, 149 and 193) has 
written a general article on the visual double stars, Abascal (Rev. Geofis., 34 
{Com. Santiago]) on visual double stars and the mass-luminosity relation, 
Masani (Contr. Milano-Merate, New Ser. No. 30) on the masses of the visual 
binaries, Martynov (Ast. Cir. Ac. Sc. U.S.S.R., No. 107) on 70 Ophi as a triple 
system, Evrard (Ann. d’ Ap., 14, 17) on the relative equilibrium of heterogeneous 
fluids in rotation—the double star problem, Randic (The Observatory, 70, 217) 
on Schmidt’s theory of the origin of visual binaries and of the solar system, 
Gurevich and Levin (A.7., USSR, 27, No. 5, 273) on the formation of double 
stars and Grigoriev (P. Leningrad O., 15, 87) a statistical investigation of triple 
stars. W. H. VAN DEN BOS. 

COMETS (1951) 

Six new comets were discovered in 1951, and altogether twenty-two were 
under observation during the year. ‘These included six periodic comets whose 
returns had been predicted, and the remaining ten were comets followed from 
the previous years, including the two “annual’’ comets. Of the six discoveries, 
four had orbits of short period, and two of these are likely to be proved to be 
returns of lost comets: ‘luttle-Giacobini last seen in 1907, and Wolf’s second 
periodic comet 1925 I. 

Of the two annual comets, Schwassmann-Wachmann (1) was observed up to 
May and showed little variation from around seventeenth magnitude. No further 
observations before the end of the year have been reported. Oterma’s comet 
was recorded early in the year, and again in August, at its usual brightness 
between fifteenth and seventeenth magnitude. 

During the year comets in their faintest stages were photographed by L. E. 
Cunningham at Mount Wilson, G. van Biesbroeck at the McDonald and Yerkes 
Observatories, H. M. Jeffers at Lick, L. Kresak at Skalnaté Pleso, and D. A. 
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Rozkovskij at the new Alma-Ata Mountain Observatory of the Soviet Union 
(20-inch f/2*4 Maksutov astrograph)*. 

1948 h Wirtanen was recorded by Cunningham again in February as a slightly 
diffuse nucleus of nineteenth magnitude, and finally also on March 4. The total 
arc covered by the observations of this comet was of no less than 962 days. 

1949 a Johnson was observed several times early in the year by Van Biesbroeck 
and Cunningham, at around eighteenth magnitude, and still showed a well- 
defined coma some 6” in diameter (Van B.). It was finally recorded on a single 
plate by Van Biesbroeck at the McDonald Observatory on November 3, magnitude 
20. The total arc covered by the observations of this comet, since its discovery, 
was 897 days. 

1950b Minkowski did not reach perihelion till January 15 (1951) when it 
was running fairly far south in declination. It was well observed visually by 
Albert Jones, in New Zealand, till the end of June, reaching magnitude 9-8 on 
March 15, the coma being then about 2’ in diameter and centrally very condensed, 
with a nucleus 11™-7 and a tail 3’ or 4’ long towards position angle 70°. There- 
after it faded slowly to twelfth magnitude on June 30. After passing behind the 
Sun it was again observed by Cunningham on October 27, and by Van Biesbroeck 
on November 1, at thirteenth magnitude, still showing a faint tail. It remained 
under observation in the new year. 

1950e, Encke’s periodic comet, was well seen before passing between the 
Earth and the Sun at perihelion in mid-March. Its brightness reached seventh 
magnitude early that month, its coma about 5’ in diameter and strongly condensed 
being elongated towards the Sun and having also a faint tail a quarter of a 
degree long towards the north-east. ‘The last observation before perihelion, 
by Max Beyer on March 6, gave its brightness as 7™-2. It was seen again, after 
conjunction, on April 5 by Albert Jones, at ninth magnitude, but receding from 
us faded rapidly thereafter, reaching thirteenth magnitude by the beginning of 
May (Johnson), and eighteenth magnitude when last recorded by H. M. Jeffers 
at the Lick Observatory on August 7. 

The dates of the last known observations in 1951 of these, and of other previous 
comets, are given in Table I. ‘The fainter photographic magnitudes usually 
represent little more than the brightness of the nucleus and, as recent visual 
observations have shown, the total light may be several magnitudes brighter. 


TABLE | 


Last known Observations of Previous Year's Comets 





Comet Date Mag. Observer Remarks 





1951 
1925 II P/Schwassm.-Wachm.(1)| May: 18 Cunningham 
1942 VII | P/Oterma Aug 17 
1948 h Wirtanen Mar. 19 9 
1949 a Johnson Nov. 20 Van Biesbroeck} Single plate 
1949 € Bappu-Bok-Newkirk Mar. 19 Cunningham 
1950a P/d’Arrest Feb. 19 Van Biesbroeck| Very diffuse 
1950b Minkowski Dec. 2:7 14 Cunningham | Still easy 

1950¢ P/ Wolf (1) Jan. 19°5 | Van Biesbroeck| Very diffuse 
1950 d P/Daniel Mar. 19°9 | Cunningham 
1g50e P/Encke Aug. 18 Jeffers Quite stellar 




















* Long. E. 52 07™ 518, Lat. N. 43° 105, altitude 1 450m. 
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1951 a, the first comet of the year, was discovered on February 4-2 in Delphinus 
by Ludmila Mrkosova-Pajdusdkova at the Skalnaté Pleso Observatory, in the 
Tatra Mountains of Czechoslovakia, in the course of a routine search for comets 
(her 238th) with the special Somet binoculars (100mm, x 25) used for this 
purpose. It was a diffuse object of magnitude 8}, having a very condensed coma, 
1’ in diameter, with a slender tail, the bright spine of which stretched for about 
6’ in position angle 340°. It brightened slightly till the end of the month, then 
started to fade, being twelfth magnitude in April, and fifteenth in May, still 
showing a tail. A final single plate was obtained by Van Biesbroeck, with the 
82-inch reflector at the McDonald Observatory on November 4, which showed 
the comet as a well-defined coma of 3” diameter, magnitude 19. 

The orbit of 1951 a, it was found, passed very close to that of the Earth at 
the ascending node. Although meteors are not to be expected following comets 
with parabolic orbits, a watch was kept and all except one observer reported 
negative results. R. A. McIntosh in New Zealand, however, found that seven 
of the forty-three meteors, observed by him on the night of August 3, passed 
within 2° of the predicted radiant, and gave a parabolic orbit in fair agreement 
with that of the comet.* 

1951 b was discovered in Gemini when routine minor planet plates taken of 
the region by S. Arend and F. Rigaux, with the 16-inch Zeiss double astrograph 
(f/5) at the Royal Observatory at Uccle on February 5 and 6, were examined in 
a blink microscope. Prediscovery images were then found by Van Biesbroeck 
on survey plates taken with the 10-inch Ross camera at the McDonald Observatory 
on January 8 (magnitude 10}) and February 4; and ‘Tokyo Observatory reported 
one position for January 28. 

‘The comet was a small diffuse object between eleventh and twelfth magnitude, 
with a nearly stellar nucleus of about fourteenth magnitude (Beyer). ‘There was 
only a faint coma, which spread into a short fan of 40” in position angle 30 
(Van Biesbroeck). It soon faded, being of sixteenth or seventeenth magnitude 
and nearly stellar early in April, and was last recorded by L. E. Cunningham at 
Mount Wilson on May 2, when its brightness was eighteenth magnitude. 

The orbit proved to be one of short period (6-7 years) and Cunningham drew 
attention to the similarity of the elements to those of 'Taylor’s comet 1916 I which 
at that apparition had split into two, and which had not been recovered at 
subsequent returns. He has since stated that identity is impossible. 

1951 c was the periodic comet Pons-Winnecke recovered, at its twenty-third 
return since 1819, by Leland E. Cunningham with the 60-inch reflector at Mount 
Wilson on February 3-4, and also independently by Van Biesbroeck with the 
82-inch reflector at the McDonald Observatory on February 7. ‘The images 
of it were found near the positions predicted by Calway and Porter, and appeared 
nearly stellar, of magnitude 19:8 compared with the North Polar Sequence. 
It remained a faint object and but few observations of it seem to have been made. 
Atits brightest, nearing perihelion, it was reported by E. L. Johnson (Johannesburg) 
on September 3 as a small diffuse object of photographic magnitude 14:0. The 
last observation of it was obtained by Van Biesbroeck at low altitude at the 
McDonald Observatory on October 30, when its brightness was 154”. 

1951 d was the periodic comet Tempel (2), recovered on the same night as 
the previous comet, February 3°5, also by Cunningham with the 60-inch reflector 

* J.B.A.A., 62, 144, 1952. 
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at Mount Wilson, close to the position predicted by 'T. A. Goodchild.* The 
images of it were stellar, of magnitude 19-7. __It brightened slowly, developing 
a coma which when last reported, at low altitude on November 25, was fairly 
large and centrally condensed, of total brightness about 12™ (Van Biesbroeck). 
1g51e was the periodic comet Kopff, recovered by Hamilton M. Jeffers, 
with the 36-inch Crossley reflector at the Lick Observatory, on April 12-4, close 
to the position predicted by Beart and Julian. ‘The images of the comet appeared 
nearly stellar, of nineteenth magnitude. By August it had brightened sufficiently 
to be observed visually, and was reported by Albert Jones (New Zealand) as 
12™-2, the coma being centrally only slightly condensed, of diameter 14’ to 2’. 
It was at its brightest, a few days after perihelion passage in October, being 
noted by him then as of magnitude 10-8, and the coma as 4’ in diameter with a 
moderate central condensation. It was still about tenth magnitude when 
observed by Van Biesbroeck at low altitude on November 25—-the last reported 
observation. 
_ 1951f, another periodic comet, was discovered in Cancer on April 24-9 by 
Lubor Kresak, during a routine search (his 167th) with the special Somet 
binoculars (100mm, x 25) at the Skalnaté Pleso Observatory. It was a very 
diffuse object about 7’ in diameter, of tenth magnitude. W. H. Steavenson, 
observing it on April 28-9 with his 30-inch reflector, described the coma as 
round with a very diffuse edge and not markedly condensed towards the centre, 
but containing a sharp condensation, with a sensibly stellar nucleus of about 
fifteenth magnitude, eccentrically placed towards the East. ‘The comet faded 
but slowly, being still of eleventh magnitude, though smaller in size, early in 
June, and with the central condensation still towards the eastern side of the coma 
(Jetfers, May 26). By July however it was of thirteenth magnitude, and was last 
recorded by Van Biesbroeck on August 4, a round nebulosity 15” in diameter, 
magnitude 17; and by Cunningham on August 9. 

The orbit of this comet, of short period (5-5 years), immediately aroused 
interest because of its similarity to that of ‘Tuttle 1858 II] and Giacobini 1907 II], 
and the identity of these three now seems certain. ‘lhe identity of Giacobini’s 
comet with Tuttle’s, originally suggested by W. H. Pickering, was investigated 
by A. C. D. Crommelin in 1928, and again in 1932 with the assistance of the 
Computing Section of the British Astronomical Association.¢ At both appari- 
tions the comet had been ill-defined and only observed over a short arc, of 31 and 
11 days respectively, so that although identity seemed certain the period of 
revolution was in doubt. It was however hoped that the number of revolutions 
between 1858 and 1907 could be decided by the nature of the perturbations 
caused by Jupiter during the approach to it of the comet at aphelion around 
1904-5. Unfortunately the approximate method employed in testing the 
different hypotheses failed to settle the matter with certainty, although the nine- 
and ten-revolution assumptions appeared the most likely. ‘The rediscovery of 
the comet by Kresak shows there were in fact nine revolutions; and there have 
been eight between 1907 and 1951. 

1951 g, the periodic comet Neujmin (3), not seen since its discovery apparition 
of 1929, was found unexpectedly close to the position (within }°) predicted by 
W. H. Julian, on May 4°5 by L. E. Cunningham with the 60-inch reflector at 
Mount Wilson. It was only observed a few times during the summer, its 


* The predictions for these periodic comets will be found in Handbook B.A.A., 1951. 
+ The Observatory, 51, 354, 1928; ¥.B.A.A., 43, 374, 1933- 
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brightness then and later never being better than seventeenth magnitude, and its 
coma not more than a few seconds of arc in diameter. It was last observed by 
Van Biesbroeck on November 4 at the McDonald Observatory, the coma being 
8” in diameter with but little condensation and the magnitude about 19}, and 
by Cunningham at Mount Wilson on November 26. 

1951 h was the periodic comet Comas Sola, recovered on July 7-4, fourteen 
months before perihelion, also by Cunningham with the 60-inch at Mount Wilson. 
‘The images were entirely stellar, of magnitude 19}, and were only 15” from the 
positions predicted by Julie M. Vinter Hansen and Hans Q. Rasmusen. But few 
observations were reported during the remainder of the year. Van Biesbroeck 
described the image on November 5 as showing a coma 5” in diameter with a 
fan-shaped tail extending 1’ in position angle 70°, the total brightness being 17™. 

1951 i, the fourth comet discovery of the year, was found by Albert G. Wilson 
and Robert G. Harrington on routine sky survey plates taken in Ophiuchus 
with the 48-inch Schmidt telescope (f/2°5) at Mount Palomar on August 6-2. 
It appeared as a round coma about 30” in diameter and slightly condensed, of 
magnitude 13 (Steavenson), with an essentially stellar nucleus of sixteenth 
magnitude and a tail about 2’ long (Cunningham). Although supposedly 
brightening, as its neared perihelion the following January, most photographic 
observations during the autumn gave magnitudes between 14 and 17. However, 
visual and photographic observations at the end of December reported the magni- 
tude around 8}, and Albert Jones (N.Z.) described the comet on December 31 
as a diffuse coma 1}’ in diameter, strongly condensed with a bright centre or 
nucleus of tenth magnitude, and a broad tail about 8’ long in position angle 250°, 
the total brightness being 8™-4. 

1951j, a new short period comet (7-8 years), was discovered by Silvio Arend 
on one of the routine minor planet plates taken on October 4-9 with the 16-inch 
Zeiss double astrograph (f/5) at the Royal Observatory at Uccle. A further pair 
of plates taken the next night confirmed the discovery. ‘The comet appeared as 
a small but conspicuous nucleus surrounded by a round coma, 14” in diameter 
and without tail, of magnitude 14-0. A photograph taken by Van Biesbroeck 
on November 4 was noted by him as showing the coma extending in a broad fan- 
shaped tail for 2’ in position angle 140°. It was reported in December, between 
fifteenth and sixteenth magnitude, and was under observation in the new year.* 

1951k, another discovery on sky survey plates of the 48-inch Palomar 
Schmidt telescope, was made by Robert G. Harrington on plates taken in 
Andromeda on October 4°3. It was described as a diffuse object with a small 
condensed coma and a tail about 2’ long, magnitude 16. At the end of October 
and early November it was reported around thirteenth magnitude (Rigaux, 
Arend) and in December several observers estimated it visually at around twelfth 
magnitude. Observations of it were continued in the new year. 

It was pointed out by Cunningham that the orbit of this comet closely 
resembled that of Wolf’s second periodic comet, 1925 I, the period for which was 
but poorly determined as it had only been observed over 31 days. He considered 
identity very likely, but A. Przybylski has since expressed a contrary opinion. 

19511, the last comet of the year, was the periodic comet Schaumasse, recovered 
by L. E. Cunningham with the 60-inch on September 30:5, near the position 
predicted by Michael Sumner. Its image showed a nearly stellar nuclear 


* S. Kanda (Tokyo) suggests identity of this comet with P/Swift (1), 1889 VI might be 
possible. Elements at both apparitions indicate a close approach to Jupiter in 1910. 
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condensation, magnitude 18-6 by indirect comparison with the North Polar 
Sequence, surrounded by a larger very faint coma. It brightened to magnitude 
14:2 on November 23 (Rozkovskij) and was seen by several observers with small 
telescopes at the end of December when it appeared as a centrally very condensed 
coma about 7’ in diameter, with a stellar nucleus of thirteenth magnitude, the 
integrated magnitude having then reached about 9}. 
The comets reported to be still under observation early in the new year 
(1952), or possibly within reach later, were: 
1950b Minkowski 1951} P/Arend 
1951d_ P/'Tempel (2) 1951k P/Harrington 
1951h P/Comas Sola 19511 P/Schaumasse 
19511 Wilson-Harrington 
The continuation of the annual numerical designations of comets (in order 
of perihelion passage) has recently been published by the I.A.U. Bureau.* 
It is included here in Table II for convenience of reference. 


TABLE II 


Numerical Designations of Comets 


Comet 7 Name Year and letter 
1945 I jen. 3° Vaisala 1944 b 
Il Apr. 20:7 P/du Toit (2)t 1945 € 
Ill May , du Toit 1945 d 
IV July , P/ Pons-Winnecke 1945 a 
; Aug. “7 P/ Kopff 1945 b 
Dec. 17°: Friend-Peltier 1945 ff 
Dec. 28: du Toit 1945 2h 
1946 Apr. “7 ‘Timmers 1946 a 
i May 11° Pajdusakova-Rotbart-Weber 1946 d 
July “4 P/'Tempel (2) 1946 b 
Aug. 25°! P/ Brooks (2) 1946 
Sept. 18-5 P/Giacobini-Zinner 1946 c 
Oct. ° Jones 1946 hb 
Feb. 4 Bester 1946 k 
Apr. 18:1 P/Grigg-Skjellerup 1947 a 
Il! May ‘9 Becvar 1947 ¢ 
IV May 21°0 Rondanina-Bester 1947 b 
V May 31°! Bester 1947 d 
VI July 18+5 Wirtanen 1947 h 
Vil Aug. 19°6 P/Reinmuth (2) 1947 j 
Vill Sept. 3°9 Wirtanen 1948 k 
IX Sept. 28-4 P/ Faye 1947 f 
xX Nov. 19°4 Honda 1947 m 
XI Nov. 26°3 P/Encke 1947 i 
XII Dec. 2°6 Southern Comet 1947 n 
XIII Dec. 3:0 P/Wirtanen 1948 b 
‘Table III, giving the elements of cometary orbits, is arranged as in previous 
reports: the comets are listed in order of perihelion date; the symbol P/ indicates 
a periodic comet, and p after the perihelion date that the elements were predicted 
ones. The perihelion date deduced from observations, when not given in a 
set of elements in the table, will be found in the notes appended. 
* U.A.L.C. 1350, 1356. This continues the list previously quoted in M.N., 107, 107-108, 
1947. Perihelion dates (7) are from orbits published in the annual reports, except for 1947 XIII 
1948 b which was communicated by Dr Cunningham. 
+ In accordance with Trans. I.A.U., 7, 65 (Resolution 2), 1950. 1944 III was P/du Toit (1). 
t Friend-Peltier, 1945 f, was called 1945 e in U.S.A.; and du Toit, 1945 g, was called 1945 f. 
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Tasie Ill. The Elements 





T 
Comet G.M.T. before 1925-0 
U.T. from 1925°0 





1911 IV Beljawsky 1911 Oct. 10°2640 0°303424 1°000170 
1936 IIT Kaho-Kozik-Lis 1936 July 15:°8203 0°5 18403 0994386 
1936 V Hubble 1936 Nov. 14°1573 1°952783 0°972343 
1941 V P/Encke 1941 Apr. 17°1633 0°341403 0°846156 
1947 XI P/Encke 1947 Nov. 26°3268 0°341054 0°846277 
1951 b P/ Arend-Rigaux 1950 Dec. 18-9404 1°386190 0609621 
1950 Dec. 18-9282 386331 0609982 
1950 b Minkowski 1951 Jan. 15°0187 ‘572211 ‘000868 
1951 a PajduSakova 1951 Jan. 30°4922 "719848 ‘003119 
1950e P/Encke 1951 Mar. 16°2097 338023 847452 
1951 f P/'Tuttle-G.-Kresak 1951 May 9°3734 116599 64.1343 
19512 P/ Neujmin (3) 1951 May 28°372p ‘03160 58799 
1951 ¢ P/ Pons-Winnecke 1951 Sept. 9118p *159076 653753 
1951 e P/ Kopff 1951 Oct. 20°424p ‘494907 "556072 
1951 d P/Tempel (2) 1951 Oct. 25°323p '391232 542620 
1951 j P/Arend 1951 Nov. 23°3124 "821175 535558 
1951 i Wilson-Harrington 1952 Jan. 12°9495 "740403 ‘0 

1951 k P/ Harrington 1952 Feb. 6°7338 ‘597571 "542044 
19511 P/Schaumasse 1952 Feb. 10°6512 "194230 0°705638 
195th P/Comas Sola 1952 Sept. 10°698p 1°766358 0°577681 


~— Om = = =e Ne OON =» 
or oo00000 = 

















REFERENCES AND Notes TO TABLE OF ELEMENTS 

1911 IV Beljawsky. (1) Claudio Grubissich, Mem. Soc. Astr. Italiana, 22, fasc. 3, 1951; 
Pub. Oss. Astr. Padova, No. 97, 1951. Definitive, from 128 observations covering 
140%, but distribution was bad—all except 4 observations were in September and 
October. Osc. epoch 1911 October 24:0 Berlin M.T. Elements system IV here 
given excluded one normal place of doubtful value. 

1936 III Kaho-Kozik-Lis. (2) Iwan Nikoloff, Mitt. Univ. Sternwarte Wien, 5, No. 5, 69, 
1951. Definitive, from 65 observations covering 139%. Osc. epoch 1936 July 21°5 U.T. 

1936 V Hubble. (3) Antoni Przybylski, U.A.I.C. 1329, 1952. Definitive elements 
Osc. epoch 1937 August 15. 

1941 V P/Encke-Backlund. (4) S. G. Makower, MS. (Inst. Theor. Astron., Leningrad) 
Semi-definitive, from revision covering apparitions 1941, 1947 and 1951. Osc. 
epoch 1941 February 15-0 U.T. 

1947 XI P/Encke-Backlund. (5) S. G. Makower, MS., see ref. (4) above. Osc. epoch 
1947 Cctober 22-0 U.T. 

1951 b P/Arend-Rigaux, (6) Antoni Przybylski, 1/.A.I.C. 1318. From 26 observations 
covering 57%. (7) Joseph Brady, U.A.I.C. 1311. From 14 observations covering 584. 

1950 b Minkowski. (8) Jorge Bobone, H.A.C. 1133. From 3 observations covering 
115% in 1951. Comparison with other observations, covering 10 months 1950-51 
(neglecting perturbations), shows systematic residuals up to 10” remain. 

1951 a Pajdusakov4. (9) Antoni Przybylski, U.A.I.C. 1355. From 20 observations 
covering 77°. 

1950 e P/Encke-Backlund. (10) S. G. Makower, MS., see ref. (4) above. Osc. epoch 
1951 February 3-0 U.T. . 

1951 f P/Tuttle-Giacobini-Kresék. (11) Lubor Kres4k, U.A.LC. 1342. From 35 
observations at Skalnaté Pleso Observatory, covering 964. He remarks that the 
period seems to be settled with considerable accuracy, and that no serious planetary 
perturbations have occurred since 1907 when it was last observed. 
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of Cometary Orbits 





Period 


Equin : 
(years) juinox Computer 





7I°7O15 88-6534 96°4504 | 911° Grubissich 1911 IV 
887°3 45°8594 | 264°1174 | 121°9417 | 1936° Nikoloff 1936 III 
593°3 147°4070 96°9441 11°5812 1937° Przybylski 3 | 1936 V 
3°31 185-1540 | 334°7633 12°3513 1950° Makower 1941 V 
3°30 | 185-1836 | 334°7450 12°3520 | 1950" Makower 5 | 1947 XI 
6-69 | 326°2801 | 124°7315 17°1766 IQ51° Przybylski 1951 b 
6-7 326°2734 | 124°7297 17°1833 195° Brady 1951 b 
192°4526 38-1981 144°1502 1951° Bobone 8 | 1950b 
68-7217 | 310°5148 87°8859 | 1951° Przybylski 1951 a 
185°2032 | 334°7434 12°3815 1950° Makower 1950e 
37°9455 | 165°6411 13°7969 1Q51° Kresak 1951 f 
144°807 156°197 “761 1950° Julian 1951 2 
170°4003 94°3465 ‘6902 1950° Calway, Porter] 17 1951 ¢ 
31°7118 | 253°0354 *2218 1950° Merton 1951 e 
190°9927 | 119°3820 12°4327 1950° Goodchild ‘ 1951 d 
44°4319 | 357°7151 21°7048 1Q5I° Przybylski 1951 j 
269°6011 76°1917 | 152°5324 1Q51° Bobone 7 | 19511 
187°0660 | 254°2121 18°5120 1950° Cunningham 1951 k 
§1°8257 $6°3519 12°0320 1950" Sumner 19511 
39°9298 62°9372 13°4608 1950" Vinter Hansen | 2« 195th 


su HAHAH w : 


























1951 g P/Neujmin (3). (12) W. H. Julian, Handbook B.A.A. 1951, 40. Prediction was 
based on the elements for 1940, obtained by adding the perturbations 1929-1940 
deduced from H. Q. Rasmusen’s work (A.N., 252, No. 6042, 291, 1934) to Itaru 
Imai’s definitive elements for 1929 (see M.N., 109, 253, 1949; ref. 3), perturbations 
by Jupiter and Saturn being included. Osc. epoch 1951 May 28. Observation 
indicated T 1951 May 26-9 U.T. 

1951C P/Pons-Winnecke. (13) W. H. F. Calway and J. G. Porter, Handbook B.A.A. 
1951,41. Prediction based on Porter’s semi-definitive elements for 1945, perturbations 
by Venus, Earth, Jupiter and Saturn being included. The published value for 2 
is here corrected. Osc. epoch 1951 August 22-0 U.T. Observation indicated T 1951 
September 8-68 U.T. 

1951e P/Kopff. (14) G. Merton, U.A.I.C. 1314 and 1335. Prediction from J. G. 
Masters’ elements for 1945 deduced from F. Kepinski’s work (V.N., 107, 110, 1947; 
ref. 55), by adding perturbations extracted from Kepifiski’s tables (Pub. Inst. d’Astr 
Pratique, No. 26, Warsaw, 1950). Osc. epoch 1951 October 21-0 U.T. Observation 
indicated T 1951 October 20'4104 U.T. 

1951 d P/'Tempel (2). (15) T. A. Goodchild, Handbook B.A.A. 1951, 45. Prediction 
based on P. Ramensky’s elements for 1946 as corrected by Cunningham (see M.N., 
107, 110, 1947; ref. 61), perturbations by Jupiter and Saturn being included. The 
published value of g is here corrected. Osc. epoch 1951 October 25. Observation 
indicated T 1951 October 25-5 U.T. 

1951 j P/Arend. (16) Antoni Przybylski, U.A.J.C. 1351. From 1o observations covering 
739. ‘The error of a month in printed T is here corrected. 

1951 i Wilson-Harrington. (17) Jorge Bobone, U.A.I.C. 1351. From 4 observations 
covering 1654 (perturbations neglected). Comparison with 22 observations covering 
197% shows systematic residuals of about 5” remain. 

1951 k P/Harrington (?=P/Wolf 2). (18) Leland E. Cunningham, U.A.J.C. 1335. From 
5 observations covering 174. 
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19511 P/Schaumasse. (19) Michael Sumner, MS. Provisional revision of the 1951 
elements, linked with 1944, but without 1951~52 perturbations. From 4 observations 
covering 1104, 

1951 h P/Comas Sola. (29) Julie M. Vinter Hansen and Hans Q. Rasmusen, Handbook 
B.A.A. 1952, 43. Prediction based on Vinter Hansen’s preliminary definitive elements 
for 1926, linked to apparitions of 1935 and 1944 (see M.N., 111, 242, 1951; ref. 7), 
with recomputation of perturbations (Mercury to Neptune) by Rasmusen. Osc. 
epoch 1951 December 20°0 U.T. Initial observation indicated error of only 15”, and 
T 1952 September 10-3 U.T. 


ADDITIONAL NOTES 

Individual Comets 

1951 a Pajdus4kov4. The determination of the definitive orbit has been undertaken by 
Miroslav Plavec (Astron. Inst., Prague); U.A.I.C. 1349. 

1951 b P/Arend-Rigaux. ‘The determination of the definitive orbit has been undertaken 
by Antoni Przybylski (Canberra); U.A.J.C. 1318. 

P/Halley. M. Kamieriski: “ Researches on the Periodicity of Halley’s Comet, Part II- 
‘The Past of Halley’s Comet (Preliminary Results) ’’, Bul. Acad. Polonaise (Cracovie), 
Série A, 1951, 33. 

P/Wolf (1). M. Kamiefski: ‘“ Researches on the Origin of the Comet P/Wolf I”, 
several papers in Proc. Warsaw Sct. Soc., 1949. ‘* Researches on the Motion of the 
Comet P/Wolf I, Part XV—Perturbations due to Jupiter and Saturn during period 
1942 June 10-0—1950 Oct. 6:0”, Bul. Acad. Polonaise (Cracovie), Série A, 1951, 23. 


General 

J. BouSka: ‘‘Cometary Study VIII—Absolute Brightness of Comets 1946 h, 1948 h, 
1948 k, 1949 a, 1949 c and 1949 e”’, Bul. Central Ast. Inst. of Czechoslovakia, 2, 
No. 10, 148, 1951. ‘‘ Cometary Study IX—Absolute Brightness of Comets 1948 b, 
1948 d, 1948 i, 1948 n and 1949 d”’, thid., 2, Nos. 11-12, 183, 1951. 

V. P. Konopleva. A short note, on the secular variations of the absolute brightness of the 
periodic comets Brorsen (1) and Brooks (2), is published in Astron. Circ. (U.S.S.R.), 
No. 115, 2, 1951. A similar analysis for P/Faye is given in Astron. Circ., No. 116, 
7, 1951. 

V. P. Konopleva. A supplement to Vsechssviatsky’s general catalogue of the absolute 
magnitudes of comets, 1934-46, has been published in Pub. Kiev. Astron. Obs., No. 3, 
55, 1950. 

Fred L. Whipple: ‘‘A Comet Model. Part II. Physical Relations for Comets and Meteors’, 


Ap. 7., 113, No. 3, 464, 1951; Harvard Reprint 349. 
G. MERTON. 
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ADDRESS 


Delivered by the President, Professor H. Dingle, 
on the Award of the Gold Medal to Dr Fohn Fackson 


The Gold Medal of our Society is bestowed for outstanding excellence of 
astronomical work, and for nothing else. Many years’ service on the Council 
has taught me that this rule has been consistently followed and that no considera- 
tion other than that of genuine merit has had any effect in determining the award. 
It is therefore a somewhat rare occurrence that a President has the privilege of 
presenting this supreme token of our gratitude and admiration to one who, in a 
special sense, may be said to be one of ourselves. I count myself fortunate that 
this pleasure has fallen to me, and it is with great personal as well as official 
satisfaction that I ask you to join with me in paying tribute to the services to 
astronomy of Dr John Jackson. I have known him for some thirty years. We 
grew in beauty side by side, so to speak, and nearly a quarter of a century ago | 
had the distinction and responsibility of succeeding him as Secretary of the 
Society. There is no one whom it would give me greater delight to hail as our 
Medallist for this year. 

The feelings with which I enter on the task of summarizing his achievements, 
however, are of a different order of enjoyment. It must be confessed that his 
papers are not such as to hold children from play and old men from the chimney 
corner. Coming of a race celebrated for its recognition of the importance of the 
infinitely small, he has devoted himself to the study of the imperceptible. If he 
examines movements, he chooses the slowest; if he measures angles, they are in 
fractions of a second of arc; if he observes stars, they must be faint. One cannot 
help feeling that his Medal should be composed of Aristotle’s quintessential 
element of which the immutable heavens were made. The Bye-laws, however, 
are inflexible on this point, and he will no doubt be content with a metal that vies 
with his own Star Tables in permanence. 

Ours is, I suppose, the science that, beyond all others, appeals to the imagina- 
tions of men. ‘The enormous distances, the great stretches of time, the implacable 
and irresistible forces that astronomy brings to light are unparalleled, either in 
fact or in fiction, in their magnitude and universal impressiveness. ‘The adjective 
‘astronomical’? has come to mean the superlative of greatness, and the mind 
is indeed dull that is not awed by the grandeur of the universe that we now find 
ourselves led to contemplate. Yet it may be questioned whether that is not a 
higher order of imagination that is still more strongly moved by the thought that 
this magnificent spectacle is but a partly logical and partly speculative inference 
from changes so minute that the lapse sometimes of hundreds of years is needed 
to make them perceptible at all, and that, even when measured, these changes 
have to be so modified and reduced by correction after correction that only a 
scarcely recognizable trace of them remains out of which to construct the system 
of the world. Our minds differ in this respect. Pythagoras was entranced by 
the unuttered harmony of the spheres, while to Pascal the eternal silence of the 
infinite spaces was appalling. But it is a matter of plain, sober fact that beneath 
the overwhelming majesty of the modern picture of the universe, and supporting 
it at every point, lie the little, nameless, often unremembered observations that 
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after laborious reduction become our tables of parallaxes, proper motions, and 
the like, so properly designated “fundamental astronomy”’. It is in that basic 
region of investigation that our Medallist has laboured for nearly forty years, 
and it is on the fruits of his labours and those of others of like mind that the 
astronomy of the future depends. 

The grounds on which the Medal is awarded are described as “his work on 
stellar parallaxes and his contributions to the general problems of star positions 
and proper motions”’. ‘This is an attempt to be comprehensive, but a survey of 
Jackson’s work shows clearly enough that no single formula will cover the whole 
of his interests unless it is so general as to be meaningless. I shall not try to find 
one, nor shall I follow closely the lines indicated by the formal phrase I have 
quoted. ‘lhe work is so various that I shall pass over altogether the relatively 
isolated investigations with which his activities have always been interspersed 
not, however, implying thereby that they are in any real sense negligible—and 
classify the major contributions under three headings—double star work, the 
measurement of time, and the measurement of stellar positions and motions. 
I begin, as he began, with the first of these. 

The discovery that some stars form physically connected pairs was made by 
Sir William Herschel at the beginning of the nineteenth century. Before that 
time the appearance of two stars in almost the same direction was generally taken 
to be an accident arising from our point of view, the stars themselves being at 
very different distances from us. Galileo had pointed out that such phenomena 
would afford a good opportunity of detecting stellar parallaxes, since a slight 
apparent displacement of the nearer star would be relatively easy to observe by 
reason of its close neighbour; but Michell, in 1767, finding that the number of 
close pairs greatly exceeded the number to be expected on grounds of probability, 
predicted that many of them would be found to be actually close neighbours in 
space ‘‘under the influence of some general law”’’. Herschel placed the matter 
beyond doubt bya quarter of a century’s observations, during which he established 
the orbital motion of fifty true binary stars. A new field of astronomy was thus 
opened up, in which the first thing to be done was to record, as completely as 
possible, the pairs of stars appearing so close together as to be possibly binary 
systems, and the second thing was to distinguish among these the actual binary 
systems from the accidental neighbours or “‘ optical doubles”’ as they are called. 
The first task could be tackled immediately, and it was begun pre-eminently well 
by F. G. W. Struve, who published in 1837 the results of ten years’ observation 
with the best refractor then available, in which 3 112 close pairs were recorded. 
‘The work was continued by his son, Otto Struve, who added many more. 

For the great majority of these stars, however, it was impossible then to say 
whether they were binary systems or optical doubles, since no relative motion 
was discernible; time alone could enable the distinction to be made. In 1894 
a programme of double-star observations with the 28-inch refractor was begun at 
Greenwich and this was continued for many years, so that when our Medallist, 
coming straight from a distinguished career at Cambridge, took up the post of 
Chief Assistant there in 1914, a large amount of material was ready for analysis. 
The Greenwich observations alone sufficed to add many to the list of known 
binary systems, but comparison with the observations of the Struves nearly 100 
years earlier added many more. Jackson was able to show that 649 of F. G. W. 
Struve’s stars had changed their configuration since his day ; of these 449 showed 
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true orbital motion and 161 were optical doubles whose components differed in 
proper motion. For the remaining 39 the nature of the motion was uncertain. 
A similar study of the Otto Struve stars revealed 135 binaries, 15 optical doubles, 
and 5 with doubtful motion. 

The majority of the Struve stars thus still show no relative motion ; they appear 
exactly as Struve saw them more than a century ago. It is a fine, but by no means 
unique, example of the extreme patience that stellar astronomy demands. It may 
be that many of these stars will be classified as binaries before orbital motion 
becomes discernible, by the fact that their components show identical proper 
motions. ‘The chance that two neighbouring stars will do this unless they are 
physically connected is very small. 

A double star is a boon to astronomers, for it may yield information of various 
kinds which for single stars is either unobtainable or obtainable only with much 
more difficulty. ‘The parallax of the star is an example of the latter. The 
direct determination of parallax is a slow and laborious process which is possible, 
if at all, only for the nearer stars. In a binary system, however, the combined 
mass of the components is a simple function of the parallax and certain characteris- 
tics of the orbit. ‘These characteristics are not necessarily the complete orbital 
elements, which are known for some binary systems, but may be quantities 
ascertainable when only a small arc of the orbit has been observed, and these are 
known for many more. We thus obtain a relation between mass and parallax 
applicable to a large number of visual binary stars, so that if the mass is known 
the parallax can be determined at once. Unfortunately the mass is usually 
unknown, but two circumstances enable a sufficiently good estimate to be made to 
afford parallaxes unlikely to be much inerror. ‘The first is that the range of mass 
of the stars is not great; there are few that are many times more or less massive 
than the Sun. ‘The second is that the relation between mass and parallax is such 
that the parallax is inversely proportional to the cube root of the mass, so that an 
8-fold error in the estimate of mass causes only a 2-fold error in the inferred 
parallax. Consequently, by assuming a mass based on the available knowledge 
of stellar masses in general, it is possible to derive a parallax—the “‘ hypothetical 
parallax ”’ as it is not very happily called—which can be used with some confidence. 

Jackson, with the collaboration of H. H. Furner, examined the Greenwich 
data with this object in view. ‘The first results of their work, including a discussion 
of the problems involved and tabulated parallaxes for 556 visual binary stars, 
were presented to the Society in 1920 (this, I believe, was the first occasion on 
which I heard our Mediallist’s rich Caledonian accents resounding in this room), 
and further determinations were added: by Jackson later. The hypothetical 
parallaxes agreed well with such trigonometric and spectroscopic parallaxes as 
were available, and the authors proceeded to determine the cross-components 
of the velocities of the stars from the known proper motions, and the absolute 
from the apparent magnitudes. From the former they calculated the apex 
and speed of the solar motion—again obtaining good agreement with the 
findings of other methods—and from the latter they secured further evidence 
for the separation of stars of the later spectral types into “ giants”’ and ‘‘ dwarfs”’ 
which had just been brought to light by Hertzsprung and Russell. It must 
be remembered that at this time the separation between giant stars and 
stars of the main sequence was only just becoming established, and the mass- 
luminosity relation, which would have given another equation between parallax 
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and mass, was unknown. Information such as that which Jackson and Furner 
provided was thus an extremely valuable source from which to draw statistical 
conclusions concerning the distribution of the different types of stars in space. 
As they pointed out, it indicated that the number of stars in a given volume of 
space increased rapidly with advance of spectral type—not a new discovery, but 
a valuable confirmation of what was already suspected. ‘The general effect of 
the investigation was to give strong support to Russell’s theory of stellar evolution 
at a time when such support was of great importance. 

I turn now to the work on time measurement. In 1924 November and 1926 
May, respectively, two Shortt free pendulum clocks were installed in the Royal 
Observatory, and these were believed to be so far superior to the instruments 
previously used for time-keeping that they might afford evidence of irregularities, 
if any, in the rate of the Earth’s rotation. The running of the clocks was in the 
charge of W. Bowyer, acting under the direction of our Medallist, and their 
behaviour up to the end of 1930 formed the subject of four papers communicated 
to our Society. The clocks, like all human instruments, were imperfect, though, 
in interpreting the statement that ‘‘the behaviour of the clock [Shortt 3] was so 
good that at the end of December the rate was reduced to be nearly zero’, allowance 
must be made for the freedom of expression that astronomers sometimes permit 
themselves. ‘The clocks were, nevertheless, a great advance on previous 
instruments, and an analysis of the errors showed that these could be reduced to 
three terms—one arising from the non-uniformity of sidereal time caused by 
nutation, a second arising from temperature fluctuations, and a third—the 
‘secular term”’—whose origin was not immediately obvious. No attempt was 
made to stop nutation, but an attack on the temperature variation was made and 
the secular term was given detailed attention. No effort was spared to make the 
conditions of running as perfect as possible, and in commenting on alterations in 
the clock cellar which involved strengthening of the walls and floor, the removal 
of some heavy stone shelving, and the boring of several holes in the wall, Jackson 
and Bowyer state that ‘‘ some four weeks in all were spent on the above alterations, 
during which it is considered that the clock was under abnormal conditions’’. 
It seems a fair claim, and it has not to my knowledge been challenged. 

A satisfactory degree of success was reached in estimating the effect of the 
temperature term. Perfectly thermostatic conditions throughout the pendulum 
case were, of course, unattainable, but sufficient knowledge of the temperature 
variations was obtained to enable the necessary allowance to be made. ‘The 
secular term was at first attributed mainly to a gradual increase in the length ot 
the invar rod of the free pendulum, in accordance with a known property of invar. 
Other possible causes were conceivable, but it was considered that, taken all 
together, they did not reach I part in 100 million. ‘The general conclusion from 
the experience obtained up to the end of 1927 was that, owing to the magnitude 
and uncertainty of the secular term, it was unlikely that clocks of this type would 
be sufficiently accurate to give trustworthy determinations of variability in the 
Earth’s rotation. Observations during 1928 supported this conclusion and threw 
strong doubt on the supposition that the gradual growth of the invar rod was the 
main cause of the secular term. Several other possibilities were considered, 
only to be rejected. Jackson estimated that the most that could be hoped from 
these clocks in detecting fluctuations in the Earth’s rotation was that they might 
determine whether erratic changes of 1”-0 a year in the Moon’s longitude could 
be due to irregularities in the Earth’s rotation period. 
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The prospect was somewhat brightened by a detailed examination of the 
etfect of air pressure on the time of swing of the pendulum. A simple pendulum 
is, of course, strictly isochronous only for vibrations of constant amplitude. 
The pendulum case of Shortt No. 3 suffered from a slight leak which called for 
an occasional withdrawal of air, so that the pressure inside was subject to successive 
gradual and abrupt changes over a range of some 25 mm of mercury, the average 
pressure being about 20mm. ‘The lower the pressure, the greater the amplitude 
of swing, and the consequent changes of rate, though by no means accounting for 
the whole of the secular term, were such as to raise hopes that could not previously 
be entertained. As is now well known, the advent of quartz crystal clocks has 
made the complete mastery of Shortt clocks less important than at that time it 
seemed to be, but the whole investigation was of great value, for these undoubtedly 
fine instruments, though not now the last word in precision, are still in active 
service at many observatories. Moreover, the discovery of the nutation effect 
showed the necessity of distinguishing between apparent and mean sidereal time, 
and thus led to a definite step forward in the eternal march towards absolute 
accuracy of measurement. 

‘This is an appropriate place to mention another of Jackson’s contributions to 
fundamental astronomy which, though not arising directly out of the clock 
investigations, dealt with a closely related subject. Lovers of Cranford will 
remember that Miss Matty, though she thought the stars ‘‘ so beautiful’’, was not 
very fond of astronomy. ‘She never could believe that the Earth was moving 
constantly and ....she would not believe it if she could, it made her feel so tired 
and dizzy whenever she thought about it.”’ It is the more to be regretted, theretore, 
that she had no opportunity of reading our Medallist’s paper on the constant of 
nutation, for there she would have found evidence of a motion so gentle that it 
could not have disturbed one thread of her most delicately adjusted bonnet. 
The nutation, or nodding, of the Earth’s axis, with an amplitude of about 9” 
and a period of about 19 years, was first discovered by Bradley in the first half 
of the eighteenth century, and correctly ascribed by him to an effect of the revolu- 
tion of the line of nodes of the Moon’s orbit. More detailed dynamical investi- 
gation of the problem by French mathematicians showed that this was but the 
chief of a number of causes, and the precise calculation of the resultant motion 
is an important problem in celestial mechanics. ‘The coefficient of the principal 
term in the expression of the motion is known as “‘ the constant of nutation’’, and 
in 1930 Jackson published an analysis of observations made with the Cookson 
zenith telescope at the Royal Observatory, Greenwich—an instrument chiefly 
employed for the study of latitude variation—which indicated a value of 9”.2066 
+0*-0055. ‘This was rather smaller than the value used in the ephemerides, 
which was based on Newcomb’s determination from a very long series of 
observations dating back to Bradley himself, and it agreed very well with a more 
recent determination by Przybyllok which was entitled to greater weight. It 
seems, therefore, that the magnitude of this effect has been satisfactorily deter- 
mined, but it shows a discordance with the theoretical value considerably larger 
than the probable error. ‘ This,” says Jackson, “‘must now be considered 
as one of the outstanding discordances of the constants of the solar system.”’ 
It is unlikely, however, that the last word has yet been said concerning the 
theoretical value. ‘The relativity correction is still subject to some uncertainty, 
and the present estimate may well be modified when the problem is better 
understood. Hopes were entertained that a new determination of the mass of 
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the Moon, based on the Eros observations which were later reduced by the 
Astronomer Royal, would remove the discrepancy : in fact it has done the opposite. 
Jackson’s remark therefore seems to be justified, and the next word must be 
awaited from the theorists. 

I now come to the main part of our Medallist’s work, and the part which it is 
most difficult to describe with accuracy and intelligibility. I am unwilling to 
sacrifice either aim, and if I achieve neither I must ask your indulgence. ‘The 
problem of determining stellar positions and motions is the most fundamental 
in the whole of astronomy; it calls at the same time for the most refined and 
protracted series of observations and the most profound efforts of logical thought. 
Position and motion are both relative concepts, and for scientific purposes their 
numerical values must be expressed relatively to something observable. From 
necessity, the observations from which they are determined must be observa- 
tions of positions and motions with respect to the surface of the Earth, and so 
long as astronomers were content to regard the Earth as stationary, those obser- 
vations could be taken almost without correction as measures of the true, absolute 
positions and motions of the heavenly bodies. As everyone knows, Copernicus 
succeeded in persuading the astronomers who followed him that the results 
obtained could be expressed more simply if it was supposed that the Earth itself 
was moving and the apparent movements of the stars and planets were corrected 
for the movement of the place of observation. It is doubtful if a greater hoax 
has ever been perpetrated in the history of human thought, for whatever advantages 
the Copernican view might possess, the one which it most glaringly lacks is that 
of simplicity. 

Consider the problem. — If the Earth is not the standard of rest, then something 
else which can be arrived at from observation must be chosen. Copernicus 
offered us the Sun, and the merit he claimed for his choice was that it enabled 
the diurnal, annual and precessional movements (i.e. all the apparent movements 
of the stars that were then certainly known) to be ascribed to one body—the 
Earth—-instead of to all the other bodies in the universe. All that was then left 
for astronomers to do was to determine the motions of the Moon and planets. 
This Kepler did shortly afterwards, and the whole riddle of the structure of the 
heavens was read. ‘The book is written,” cried Kepler, ‘‘to be read either 
now or by posterity, | care not which.’’ What did it matter, since the probiem 
was solved for all time ? 

The positions of the stars were then referred to imaginary circles and points 
the equator, the ecliptic, the equinoxes—-instead of to real loci on a celestial 
sphere, but that did not matter. ‘The stars were fixed, so that this imaginary 
frame of reference was just as “ observable’’ in the effective sense of the word 
as if it were real. It could be located with respect to the stars and its position 
was therefore identifiable at will. But this happy state of affairs did not last. 
Early in the eighteenth century fresh movements of the stars began to show 
themselves. Bradley discovered two of these, which, following the lead of 
Copernicus, he was able to ascribe to movements of the Earth. Thus aberration 
and nutation were added to the list of terrestrial misdemeanours. ‘This made 
matters more complicated, but raised no problem of principle. But, about the 
same time, Halley threw the whole subject into complete confusion—not 
immediately recognized, but no less real for all that—-by producing evidence 
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that some stars at least were moving with respect to each other. Some time later 
W. Herschel made it difficult to deny that the Sun also might be moving among the 
stars. It seemed, then, that one must contemplate a universe in which all the 
stars were possibly in motion, independently of one another, and if that were so, 
how could we any longer describe their motions, or even their positions? ‘The 
reference circles and points could not be uniquely located with respect to the 
stars, for the configuration of the stars was constantly changing; and that meant 
that they could not be uniquely located at all, for there was nothing observable 
in the sky that could be trusted to keep its place. ‘This robbed both position and 
motion of a heavenly body of all meaning, for those two quantities are as insepar- 
able in large-scale astronomy as Heisenberg found them in sub-atomic physics. 
You cannot locate the reference frame because the only objects to which you can 
refer it are moving, and you cannot specify their motions until the reference 
frame has been located. 

What, then, could astronomers do? In principle, only this. At any one 
moment the positions of the celestial equator, ecliptic and equinoxes can be fixed 
in the sky with respect to the Earth; the Earth can then be assigned certain definite 
movements, so that the positions of these celestial loci can be determined at any 
later time; and the positions and movements of the stars can then be specified 
accordingly. ‘hat is all very well, but what are the “ certain definite movements” 
that are to be assigned to the Earth? Ultimately they can be anything you like, 
for there is no uniquely assignable motion of a single body like the Earth, so in 
practice you try to choose such movements as will take away from the stars any- 
thing that appears to be a systematic motion among them. ‘The diurnal motion is 
an obvious choice: unless that is assigned to the Earth, all the heavenly bodies 
must be supposed to move through almost exactly 360° ina day. So you make the 
Earth rotate and reduce the stellar motions to very small quantities. ‘The annual, 
precessional and nutational motions also are fairly obvious; each of them would 
otherwise require a systematic motion of all the stars—or at any rate of a very large 
number, and for the rest the motion can be supposed too small to be measurable. 
Accordingly, you calculate what effect these Earth movements would have on 
the apparent movements of the stars, subtract it from the observed movements 
of the stars with respect to the Earth, and what is left is for each star its own peculiar 
movement. 

But the problem is not yet solved. Rough values of the various Earth move- 
ments can be assigned readily enough, but when we ask for precise values we ask 
for trouble. As soon as you begin to evaluate the Earth movements with a 
margin of error small enough to be comparable with the residual proper motions 
of the stars, you lose your criterion for recognizing it. ‘Theory is of little help, 
for although you may suppose your dynamics to be absolutely sound, the small 
perturbations of the Earth arising from the influence of the other members of the 
solar system—-to say nothing of the incalculable effect of the rest of the universe 
are so complex as to defy exact evaluation—-witness the outstanding discrepancy 
with the constant of nutation. ‘This uncertainty affects in some degree all the 
supposed Earth movements. Observations are now so refined that we can no 
longer assign to the Earth a strictly uniform rotation, to the ecliptic an invariable 
obliquity, or to precession and nutation absolutely precise values. All that the 
poor astronomer can hope to do is to measure the movements of all the stars with 
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respect to the Earth and choose such values for the Earth movements as will take 
from the stars the maximum amount of systematic motion. Such movement 
as they have left they can then be allowed to call their own. 

That, I say, is all that the astronomer can hope to do: he certainly cannot 
do it. ‘The whole system of stars is beyond his power to investigate, for practical 
reasons. He must select, and he must do his best to see that his selection is not 
untypical of the stars as a whole. In this he invariably fails, as someone else, 
who makes another selection, discovers. Accordingly, the constants of the 
Earth’s motion are repeatedly coming up for revision, and concomitantly 
systematic errors appear in the tables of proper motions. Nor is this all. One 
set of stars will show on the average a drift with respect to another, of a kind 
that cannot be shuffled off on to the long-suffering Earth. Thus star streaming 
is postulated, and then galactic rotation. All such effects as these have to be 
allowed for before it can be said of a single star that it is at such and such a place 
and has such and such a proper motion. The process is never-ending; it is a 
continual approach to a goal that is ultimately unattainable because Nature has 
provided no absolute standards of position and motion and we cannot be satisfied 
with our own choice so long as it favours one star above another. Copernicus 
little knew what he was doing when he challenged common-sense. He thought 
he was revealing the harmony of Creation, instead of which he was begetting an 
eternal posterity of statisticians. 

Recruits for this work must be caught young. In this country they are 
generally secured at Cambridge, where, “regardless of their doom, the little 
victims play’’ at satellite orbits, Saturn’s rings and the like. They go to the 
Royal Observatory and work for a while at something not entirely inhuman, but 
sooner or later they are caught in the toils, and their future can then be predicted 
with an extremely small probable error. I think Jackson’s escape became 
finally impossible in 1925, when he began to collaborate with Knox-Shaw and 
Robinson, of the Radcliffe Observatory, Oxford, on the reduction of Hornsby’s 
observations. 

Thomas Hornsby was one of the founders of the Radcliffe Observatory, 
and during the latter part of the eighteenth century and the beginning of the 
nineteenth he made a long series of meridian observations of the stars, Sun, 
Moon and planets with some very fine instruments made by John Bird. He had 
no assistant, and was compelled to leave his observations unreduced. ‘There 
was evidence, however, that he was an extremely accurate observer, so here was 
a wealth of potential data which, if properly analysed, would serve to check the 
accepted positions of the celestial reference frame and the proper motions of 
stars. ‘The observations selected for reduction were those made between the 
years 1774 and 1798, which there was reason to believe were the most accurate. 
These included some 43000 observations of stars, 5200 of the Sun, 4600 of 
planets, and 1 200 of the Moon. 

It is sometimes said that the astronomer differs from the physicist in that he 
does not make experiments but simply observes what is set before him. This 
investigation should serve to dispel that illusion. ‘The astronomer, just like the 
physicist, has to prepare his apparatus according to a pre-conceived plan, set it 
up in a particular way, look into it and record the readings of the measuring scales 
when certain coincidences occur. The process—call it an observation or an 
experiment, as you will—is precisely the same for both practitioners. Everything 
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that follows is a matter of inference, and is liable to change as knowledge grows : 
only the scale readings are inviolable. ‘That the physicist usually interprets 
his readings as relating to something which he can manipulate in his laboratory, 
and the astronomer interprets his as relating to something many light years away 
in space, is a superficial distinction which, however unlikely the event may be, 
could be abolished without violating the essential principles of science. The 
task facing Jackson and his collaborators was to reduce Hornsby’s scale and clock 
readings to right ascensions and declinations of heavenly bodies in the light of 
present-day knowledge. ‘The reduction accordingly was different from what it 
would have been had Hornsby performed it himself, because present-day know- 
ledge differs from the knowledge of Hornsby’s day.’ It was, of course, impossible 
to check the readings by re-examination of the instruments. Imperfections in 
the instruments had to be postulated from what were interpreted as incompati- 
bilities among the readings themselves. In this way Hornsby’s clock was checked 
and the intervals between the wires of his telescope determined. Certain of the 
most satisfactorily observable stars were selected as standards, their positions 
at the times of observation were calculated from Boss’s Preliminary General 
Catalogue, and so a correlation between Hornsby’s scale readings on the one 
hand, and right ascensions and declinations on the other, was established. ‘The 
positions of the remaining objects were then calculated from the scale readings. 

From the results it was possible to derive systematic corrections to Boss's 
Catalogue, notwithstanding that that Catalogue had been compiled in the light 
of all the meridian observations of precision that had been published from the 
time of Bradley up to the beginning of the twentieth century. Corrections were 
also found necessary to Newcomb’s tables of the Sun’s longitude and other 
elements of the apparent orbit of the Sun about the Earth—the equinox, the 
obliquity, the eccentricity, and the longitude of perigee. Jackson followed up 
the main publication, which appeared in 1932, with a paper in the Monthly 
Notices on the observations of Mercury, which were specially important in 
checking the motion of perihelion of that planet. ‘The whole work occupied 
some six or seven years, and forms a major contribution to fundamental 
astronomy. 

In 1933 Dr (now Sir) Harold Spencer Jones relinquished the Directorship 
of the Royal Observatory at the Cape of Good Hope in order to take up the office 
of Astronomer Royal, and Jackson was appointed to succeed him as His Majesty’s 
Astronomer. From that time onwards it becomes impossible to distinguish 
Jackson’s work from that of the Cape Observatory as a whole. He has always 
made a habit of collaboration, and this, coupled with his invariably generous 
acknowledgment of the work of his assistants, presents the would-be delineator 
of his own personal contributions with a hopeless task. Even the work of the 
Observatory itself is not always easy to identify, for his passion for team work 
has led him to form associations of observatories, and in the work which I am 
about to mention, parts have been played by the Greenwich, Harvard and Radcliffe 
Observatories as well as by individuals who have been enlisted in the common 
cause. ‘The International Astronomical Union has provided him with scope for 
indulging this bias, and he was President of the Commission on Meridian Astronomy 
from 1935 to 1938 and has been President of the Commission on Parallaxes and 
Proper Motions from 1938 to the present time. I shall therefore speak of the 
work of the Cape Observatory—of which at least he had the direction and 
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responsibility—as though it were his own, and you will understand the sense in 
which the attribution is to be interpreted. 

The main lines of work at the Cape Observatory in 1933 had been laid down 
by the present Astronomer Royal—to whom I am greatly indebted for guidance 
in this matter—and the projects which had already been set on foot were such 
as to determine the programme of work for practically the whole term of Jackson’s 
office. His was thus not to reason why, but merely to do and die: the first part 
of the charge he has performed admirably, the second he is happily postponing 
indefinitely. It is scarcely to be doubted, however, that the tasks before him were 
such as he would willingly have chosen for himself. I can refer to little more 
than the larger undertakings, which are three in number: first, the parallax 
programme; second, the determination of positions and proper motions of stars 
in the Cape astrographic zones; and third, the compilation of a Photographic 
Zone Catalogue for the region — 30° to —go° in declination. 

Parallax determination has been prominent in the work of the Cape Obser- 
vatory almost from its beginning. ‘The measurement of the parallax of « Centauri 
by Henderson from observations made in 1832-3 was one of the first successful 
attempts to provide this crucial piece of evidence for the validity of the Copernican 
view-point, and the introduction of photographic methods by Gill marked another 
epoch in the history of this branch of astronomy. ‘The programme inaugurated by 
Spencer Jones in 1926 was the measurement of the parallaxes of all possible 
stars of large proper motion (i.e. proper motion exceeding 40” a century) south 
of declination —10°. The methods of measurement and reduction had been 
laid down and a number of determinations made when Jackson assumed 
responsibility for the work, but the greater part of the programme remained to 
be executed. Results were published from time to time in the Monthly Notices 
and collected in three successive volumes of the Cape Annals which were edited 
by Jackson; the last has only just appeared. In his final Annual Report, for 
1949, Jackson was able to announce that the work was almost completed, the 
number of parallaxes that had been determined since it began being 1623. It 
hardly needs saying that work of this kind is as important as it is exacting, 
particularly in the southern hemisphere of the sky, for which our knowledge falls 
far short of that for the northern. 

The second undertaking was the preparation of a catalogue of positions and 
proper motions of stars in the Cape Astrographic Zones, — 40° to —52°. This 
involved complete rephotography of the zones, but this had been done and the 
measurement of the plates substantially completed before Jackson took charge of 
the work. There remained the reduction of the measurements and discussion of 
the results, and this Jackson carried out. ‘This brief statement perhaps requires 
a little elucidation. It is related of W. G. Grace that, when asked how he made a 
certain stroke, he replied: ‘“‘ You just put the bat against the ball.”’ It was a 
perfect answer, simple, accurate and complete, though I am not aware that it 
enabled anyone else to perform the stroke. It is with the same faultless futility 
that I say that Jackson reduced the measurements. Anything further would be 
superfluous to those who understand the process, obscure to those who do not, 
and tedious to all; moreover, I should not know how to set about it. 

The results were published in two massive volumes. ‘The first, ‘‘ Proper 
Motions of Stars in the Zone Catalogue of 20,843 Stars, 1900, Zones — 40° to 
— 52°, derived from photographs taken at the Royal Observatory, Cape of Good 
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Hope”’, appeared in 1936. ‘The earlier Zone Catalogue was based on two sets 
of plates, of which the first dated from 1892 to 1896. ‘The rephotography was 
carried out during the years 1923 to 1928, so that an interval of, on the average, 
something like 30 years was available for the proper motion determinations. 
All stars down to magnitude 9-0 on the Cape Photographic Durchmusterung 
scale were included, as well as a few fainter stars. Only 288 of these appeared in 
Boss’s Preliminary General Catalogue, so that the information now provided 
was almost entirely new, but a discussion of the common results indicated that the 
Boss proper motions required “corrections of both a systematic and accidental 
kind”. ‘The Cape photographic zones extend over a wide range of galactic 
latitude—about 100°—including the neighbourhood of the galactic centre. 
The very extensive information contained in the Catalogue thus made it possible 
to study the distribution of stars of different spectral types with regard to galactic 
latitude. ‘his Jackson did, but a more thorough study was possible with the 
completion of the second volume, entitled ‘‘ Catalogue of 20,554 Faint Stars in 
the Cape Astrographic Zone, — 40° to —52°, for the Equinox of 1900-0, giving 
Positions, Precessions, Proper Motions and Photographic Magnitudes, derived 
from photographs taken at the Royal Observatory, Cape of Good Hope’’. ‘The 
stars included in this volume were those which appeared on the same plates as 
the earlier ones, but whose magnitudes ranged from 9-0 to 9:5 on the C.P.D. 
scale, together with 2432 stars fainter than 9-5 whose proper motions were 
detectable. Publication of this volume was considerably delayed because it was 
intended, with the cooperation of the Harvard College Observatory, to include 
the spectral types of the stars, and this proved to be no simple matter; even the 
identification of the stars in this relatively little known region was a major problem. 
All difficulties, however, were at last surmounted, and the volume appeared in 1939. 

This is not the occasion even to summarize the many important statistical 
results of this comprehensive study of more than 40000 southern stars. In the 
Introduction to the second volume and in a lengthy paper in the Monthly Notices 
Jackson provided a masterly analysis of this wealth of knowledge, and followed 
it later by a discussion of the proper motions of the M-type stars, which present 
special problems; but, valuable as these immediate results are, the chief signi- 
ficance of ‘Tables of this kind is their value for the future. We are still using 
Bradley's catalogue of 200 years ago, to produce knowledge which he could not 
possibly have foreseen. It may be predicted with confidence that these Cape 
catalogues will serve posterity at least equally well. 

The third Herculean labour which Jackson inherited arose from an arrange- 
ment which had been made between Spencer Jones and Schlesinger, Director 
of the Yale Observatory, for the photographic determination of the positions of 
stars in the southern sky with wide angle lens cameras. ‘The Yale station was to 
be responsible for the region 0° to —30° and the Cape for —30° to —go° in 
declination. It was proposed also to photograph the stars with photographic 
and photovisual lenses in order to include magnitudes and colours in the prospective 
catalogue. When Jackson took charge of the Observatory the lenses had been 
designed and the necessary instruments obtained, but very little of the actual 
work had been done. He had therefore to direct the observations almost from 
the beginning. It is unnecessary to follow the progress of the work in detail, 
and here again much must perforce be left to the imagination, but the state of 
the programme when he left it may be mentioned. In his final Report Jackson 





3560 The President's address Vol. 112 


was able to say that the catalogue for the region — 30 to — 40° was complete 
except for the final reduction of the photovisual and photographic magnitudes to 
the adopted standards. ‘The derivation of the final positions and proper motions 
had been completed for the zone — 52° to — 56° (about 9 000 stars) and the plates 
had been measured for the zone — 56° to —60° (7630 stars). For the 7000 or 
so stars in the zone — 60° to — 64° the plates had been measured and the calculations 
were in progress ; and the photography had been completed and the examination 
of the plates begun for the zones —64° to — 80°. The photometry, which was 
the special charge of Stoy, Jackson’s successor as H.M. Astronomer, had made 
great progress: this has been described as the most important contribution to 
accurate stellar photometry from any single observatory. Like the other 
catalogues, this, when it is completed, will be a monumental production of 
which the value will grow as time and knowledge advance. 

Of the many smaller, but still considerable, tasks which Jackson undertook 
at the Cape, I will mention only the work with the Reversible ‘Transit Circle. 
In 1932 a programme of observation of stars between the equator and — 30 
declination was begun by Spencer Jones: this was completed in 1936, when 
7 415 stars down to magnitude 7:5 had been observed. ‘The instrument was then 
used for the observation of fundamental stars south of declination + 35°, and, 
by 1944, 5 373 such stars had been observed, the great majority at least ten times. 
Next was started a programme of observation of stars, mainly of 8th and gth 
magnitude, to serve among other purposes as standard stars for the reduction of 
the Zone Catalogue observations; the region —56° to —64° had been covered 
by 1946 and the further region —64° to 80° by 1949. Added to all this, of 
course, was the ordinary routine of the Observatory —struggles with a time service 
bearing the ominous name, ONOGO;; discussions with the municipal authorities 
on how to protect the Observatory against fire; the planting of trees to serve as 
protection against wind; andsoon. His Annual Reports make instructive reading, 
in which a distinct glimpse of the author may now and then be caught. For 
instance, in the Report for 1935 we read: ‘‘ A new tariff has been arranged with 
the Capetown Municipality for the supply of electric current. ‘The rate is 
reduced for a consumption in excess of 30,000 units per annum.... As cheap 
electricity has become available there has been a tendency to replace coal stoves 
for cooking etc. by electrical equipment. ‘This is only natural to people of 
British [sic] origin.”” One may be confident that the welfare of the staff was in 
good hands under Jackson’s directorship. 

Jackson retired from the Cape in 1950. Throughout his sojourn in the 
Karroo he still in dreams beheld the Hebrides, and after seventeen years of exile 
he has now returned—not, indeed, quite to the Hebrides, but to that moderate 
distance to the south from which so many Scotsmen find their charms enhanced. 
For that we are grateful, and we look forward to seeing and hearing him at our 
monthly meetings for many years to come. 

I began by saying that our Gold Medal was awarded for excellence of astro- 
nomical work, and for nothing else. I end by naming one thing in particular 
that is ignored—the fitness of the President for the year to speak on the subject 
of the award. I have sometimes thought that there may be occasions when the 
presentation of the Medal has a double aspect—as a tribute from the Society to 
a great achievement and as a peace-offering from the President to the outraged 
author of that achievement. ‘To be forced to endure an hour and hear injustice 
dione, moulding unwilling features into a sickly smile to hide the seething 
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spirit beneath, must indeed be an ordeal which a Medallist might well feel he 
could have been spared. I confess that this aspect of the occasion would be very 
prominent in my mind just now, but for one thing—that I cannot imagine Jackson 
entertaining other than kindly feelings for one whose performance falls short of 
his intention. No contempt, dispraise or blame could beam from those merry 
eyes, and it is therefore with pride and wholly without apprehension that I ask 
you, Dr Jackson, to accept this Medal, and with it the gratitude, congratulations 
and good wishes of us all. 
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